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MICHIGAN DEPARTMENT OF NATURAL RESOURCES

INTEROFFICE COMMUNICATION

July 17, 1991

TO: Ronda Hall, Permits, WMD

FROM: Nadine Romero, Geotech Unit, WMD

SUBJECT: Detrex Corporation Act 64 Permit Application
Revisions of June 24, 1991 
Gold Shield Solvents, Detroit 
MID 091 605 972

I reviewed the Detroit Detrex Act 64 Permit Application as revised on 
June 24, 1991. The following concerns and deficiencies are noted and 
should be addressed in your meeting with the facility scheduled for July 
18, 1991:

1. In the revised application, the Detrex facility requests
waivers for environmental/ground water monitoring on the basis 
that facility storage activities take place inside a structure 
with secondary containment and that a peripheral curb around 
the concrete unloading area and joint/crack resealing will be 
done. However, Section D of the application as cited in the 
Waiver request on page E-9 does not give specific details on 
the construction of the secondary containment for the truck 
unloading area. If adequate secondary containment can be built 
for the truck unloading area, then a waiver from ground water 
monitoring may be justified.

As outlined in my February 2, 1991 memo, it is not clear where 
the grain size analyses are for the CL designations on the 
boring logs. This item still needs to be addressed.

Contingent on the permit issuance and a ground water monitoring 
waiver, Detrex should verify the quality of ground water in the 
ground water monitoring well located east of the building, 
providing a one time set of analytical results for the file.



I have no other comments at this time. If Detrex can provide adequate 
secondary containment, then I see no reason why they cannot get a ground 
water monitoring waiver. Please see me if you have any concerns or 
comments.

cc: De Montgomery/Geotech Unit
HW Permits C&E File



MICHIGAN DEPARTMENT OF NATURAL RESOURCES

INTEROFFICE COMMUNICATION

February 2, 1991

TO: Ronda Hall, Permits, WMD

FROM: Nadine Romero, Geotech Unit, WMD

/ ■

SUBJECT: Detrex Corporation Act 64 Permit Application
Gold Shield Solvents, Detroit 
MID 091 605 972

I have completed a technical review of the Detrex Gold Shield Solvents, 
Detroit facility Act 64 permit application. The Detrex facility 
conducted a hydrogeologic study in April, 1989 completing 3 soil borings 
for the 1 acre site. This facility requests an environmental monitoring 
waiver under P.A. 64, 1979 as ammended, R299.9611(3), based on the 
hydrogeologic findings and their contention that waste handling 
activities take place inside or under a structure.

Because unloading of hazardous wastes drums occurs in an unprotected or 
open loading dock that is not secondarily contained, the facility will 
have to provide a proposal for some type of environmental monitoring.
The difficulty with this site is that 3 to 4 feet of sand and gravel fill 
overlies aproximately 90 to 100 feet of silty clay, a common lithology 
for this area of Detroit. Ground water was encountered in a sand unit at 
100 feet below ground surface. Thus, a ground water monitoring program 
capable of detecting hazardous waste constituents from the storage 
facility may not be plausible. Regardless, the facility is going to have 
to come up with some type of proposal to provide detection monitoring of 
the soils and ground water of this site [in accordance with R299.9611 and 
R299.9612] or upgrade the unloading area with curbs, paving and a sump 
(secondary containment).

In summary the following deficiencies and concerns are cited:

1. It is not clear from the hydrogeologic report why additional



split spoon samples were not analyzed for grain size 
distribution and classified under the unified soil 
classification. Boring logs are missing information from the 
grain size analysis results i.e. boring BH2-89 denotes "sandy" 
giving inference to some sand in the clay from 33-36 feet, 
however, grain size analysis shows this unit is a silty sand 
(SM) and not a silty clay. Boring log BH3-89 also does not 
appropriately record a silty sand (SM) at the 33-36 foot 
interval. In fact, there are no grain size analyses for the 
clay (CL) classification as cited on the boring logs. 
[R299.9506(2)(a)(ii)].
The hydrogeological report lacks a topographic map delineating 
the waste management area and the boring and well locations 
[R299.9506(l)(e)].

The hydrogeological report will need to propose a ground water 
or environmental monitoring program capable of detecting any 
releases of hazardous waste or hazardous waste constituents 
from the facility [R299.9506(2); R299.9611(1) and (2)].

This concludes my review of the Act 64 permit application for the Detroit 
Detrex facility. If you have any questions please see me, I would like 
to discuss components of this review as well.

cc: Liz Browne/Geotech Unit
HW Permits C&E File
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December 17, 1987

Detrex Corporation, Solvent Division 
4000 Town Center, Suite 1100 
Southfield, MI 48075 
ATTN; Michael J. Tepatti

Project Development Manager

Dear Mr. Tepatti,

We have reviewed your transfer facility permit application 
submitted on November 12, 1987, 'for the Eaton Avenue facility, 
The application meets the requirements under Michigan Act 64 
and the facility is approved to proceed with construction.
As per Robert J. Davis (Consultant Engineer, Commission 
#87-1092, dated December 16, 1987) drawing #1 Sheet 1 of 1.

The actual transfer facility permit will not be issued until 
construction is completed and a site inspection is conducted 
by MDNR staff.

If you have any questions concerning this matter, please 
contact me at (313) 344-4670.

Faye Dade
Environmental Quality Analyst

^cc^^B. Okwumabua

R1026-1
1/BB



Date: 09/03/91
Revision: 91-2

INTRODUCTION

This Resource Conservation and Recovery Act (RCRA) 
Part B Permit Application/Act 64 Operating License Application (hereinafter 
"operating license") is submitted in response to the State of Michigan, 
Department of Natural Resource's (MDNR’s) letter of request dated March 8, 
1988 and the March and August 1991, Notice of Deficiencies.

Detrex Corporation specializes in the sale of halogenated 
solvents and the recovery (recycling) of spent solvents. The facility operates 
under EPA Identification Number MID091605972. The Standard Industrial 
Classification (SIC) Codes for the facility are 2869 and 5161. The facility is 
located at 12886 Eaton Avenue in Detroit, Michigan and has operated at this 
location since 1966.

The hazardous waste recovery (recycling) system consists 
of process tanks which have been re-designated as hazardous waste storage 
tanks, distillation units and a generator accumulation tank. A hazardous 
waste container storage area is used to store wastes prior to recycling. The 
entire operation is located within a single enclosed building.

The recycling operation is not subject to regulation under 
40 CFR Parts 264 or 270 pursuant to 40 CFR § 261.6(3)(iii). The 5,000 gallon 
generator accumulation tank used for temporary accumulation of still 
bottoms from the recycling operation does not require a permit (operating 
license) pursuant to 40 CFR § 262.34. As such, this operating license 
application is submitted for the hazardous waste storage area and the two 
re-designated hazardous waste storage tanks at the Eaton Avenue facility.



Date: 09/03/91 
Revision: 91-2 
Page: A-4

The following attachments provide the necessary 
information required.

Attachment A-1 provides the completed MDNR Operating License 
Application Forms 1 and 3.

Attachment A-2 provides a figure showing the container storage area and the 
re-designated hazardous waste storage tanks within the facility. A key 
explaining the tank/process unit numbering system related uses is also 
provided. It should be noted that the building floor and perimeter curbing in 
the warehouse and reclamation areas provide secondary containment for the 
entire system. The Transfer Facility (not part of this Application) located 
outside of the northeast end of the building is also indicated as is the Detroit 
Water and Sewerage Department Wastewater Discharge Permit discharge 
point (i.e. drain) within the Boiler room.

Attachment A-3 provides photographs of the facility building the hazardous 
waste container storage area and the hazardous waste storage tanks.

Attachment A-4 provides copies of all operating permits held by the facility.

Attachment A-5 presents a topographic map of the facility and the 
surrounding area. There are no outdoor hazardous waste treatment, storage, 
or disposal facilities, injection or withdrawal wells, or other wells, springs or 
surface water bodies within 1/4 mile of the facility.
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SECTION A

ACT 64 OPERATING LICENSE APPLICATION

The information in this section is supplied in accordance 
with Michigan Act 64 Rule 299.9508(1) which incorporates 40 CFR§270.13 by 
reference.
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The following attachments provide the necessary 
information required.

Attachment A-1 provides the completed MDNR Operating License 
Application Forms 1 and 3.

Attachment A-2 provides a figure showing the container storage area and die 
re-designated hazardous waste storage tanks within the facility. A key 
explaining the tank/process unit numbering system related uses is also 
provided. It should be noted that the building floor and perimeter curbing in 
the warehouse and reclamation areas provide secondary containment for the 
entire system. The Transfer Facility located outside of the northeast end of 
the building is also indicated as is the Detroit Water and Sewerage 
Department Wastewater Discharge Permit discharge point (i.e. drain) within 
the Boiler room.

Attachment A-3 provides photographs of the facility building the hazardous 
waste container storage area and the hazardous waste storage tanks.

Attachment A-4 provides copies of all operating permits held by the facility.

Attachment A-5 presents a topographic map of the facility and the 
surroimding area. There are no outdoor hazardous waste treatment, storage, 
or disposal facilities (with the exception of the Transfer Facility), injection or 
withdrawal wells, or other wells, springs or surface water bodies within 
1/4 mile of the facility.
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ATTACHMENT A-1

MDNR OPERATING LICENSE APPLICATION 

FORMS 1 AND 3
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A. CONSTRUCTION PERMIT APPLICATION
X B. OPERATING LICENSE APPLICATION

If this is an operating license application, mark an X in the appropriate box:
1. □ FIRST APPLICATION (NEW FACILITY)
2. □ FIRST APPLICATION (EXISTING FACILITY)
3. □ RENEWAL APPLICATION
4. □ APPLICATION FOR LICENSE REVISION
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XII. NATURE OF BUSINESS (provide a brief desaiptioai

Warehouse and distribution of industrial solvents. 

Reclamation of used halogenated solvents.



WAYNE COUNTY DEPARTMENT OF HEALTH 
AIR POLLUTION PERMITS

APC 5-02465
APC 5-02466
APC 5-02467
APC 5-02468
APC 5-02469
APC 5-02470
APC 5-02473
APC 5-02474
APC 5-02475
APC 5-02476
APC 5-02477
APC 5-02478
APC 5-02479
APC 5-02480

Installation permit application - Dyna 500 distillation unit.



A. □ CONSTRUCTION PERMIT FEE
1. □ COST OF REVIB^I
2. Q FIXED FEE (complete the following)

a. Check type of facility:
□ Land Disposal ($9,000)
□ Incineration or other treatment ($7,200)
□ Storage ($500)

b. Site size __________ acres (see fee schedule)
c. Projected waste volume (see fee schedule)

 6allons/day
OR Cubic yards/day

d. Hydrogeological characteristics for land disposal
□ Natural Clay 

D Sand
□ Compacted Clay
□ Artificial Liner

e. For treatment or storage facilies:
Is there surface water on the' site?
□ •No
□ Yes ($75)

TOTAL FIXED FEE COST:
B. Q OPERATING LICENSE FEE

$_
$'

$'

$_
$

$

$

$ 500.00(previously siibmittejd

XIV. OPERATOR CERTIFICATION
yt^i^uhiierTpmaitY:6f^ law '^atlhavapamnally. Imiminedand am familiar, with tha information submitted in diis application and all.. ^
***---• *- - - —- ^ 1« ^1- i.i. - -1'—I u 2 — • * — ‘Jl -----------------?---------- nM^maeeaeeee in

SIGNATURK

8-28-91

A. NAMC * orriciAi. TITU* (typt or print)

Issa H. Shamiyeh - Director 

XV. OWNER CERTIFICATI0¥
- rcatrify'/under pmaity of law that I have persdneily exiunined and am familiar with the information submitted In this application and all 
ramchmehts/wd thatii based bn'my^ inquiry of Idtose persons irnm^lately rasptinsible for obtaining the information contained in the 
:l'annlH^rinrf‘\i 'bmlinvm-that tha-informatlan-ir'trtim--accumta and earhnlata.--l am aware.that there are sianiflcant oanaitles fOT SUbmittinC

A. NAMK * omciAU TITL.K (typt ot print)

Ferd J. Chmielnicki-Corp. Secretary

SIGNATURK

XVI. TITLEHOLDER of LAN'O CERTIFICATION
8-28-91

?K'certifyuhder^panaltyr'df law that l:have'^pers6riaily:nimmed'and am familiar with'the informaiidnmbmitted in this application and ail "'k/ 
'iart^ments-and that;- based, on'h7^;inquirY^f,jhdsa''persons.immediately  ̂nsporisible forobtaining the information contained in the \^> 
'<appllaiion:Hbeiieve\that theinforrhation 'is-tfuei-'accurateiand cdmplete.Kl:am aware'tharthere are significant penalties for aibmitting^:- 
:if information; inciuditig the possibility of fine and
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C. S^ACe FOf? AOOITIONAl. PROCKSS COOKS OR FOR OKSCRISINa OTHCR PnOCUSKS (COda "T04"). POIt KACH PROCEM ENTEHCD MERE 
INCkUOE OESI6N CAPACITY.

rV. DESCRIPTION OF HAZARDOUS WASTES
A. EPA HAZARDOUS WASTE NUMBEH — Entar tha tour—cigit nuinoar trom 40 CFR, SuOpan O^for eacn linea nazaraout wana you wiii hanoie. i 

handia hazardoua natcaa which ara not lictad in 40 CPR, Subpart O, aniar tha four—digit numbariW from 40 CFR, Subpart C that daacribaa tha charac 
dca and/or tha tone contaminanti of thoaa haaardoua waataa.

B. ESTIMATED ANNUAL QUANTITY — for aach Uatad waaaa antarad In column A aatimata tha quantity of that waata that will ba handlad on an a 
baaM. For each chwaaaarMe or taatia contaminant antarad in column A aatimata tha total annual quantity of all tha non-4iitad waata/a/ that will ba ha
which poaaaaa that charactariatic or contaminant.

C. UNIT OF MEASURE — For aach quantity antarad In column B entar tha unit of maaaura coda. Unite of maaaura which must bo uiad and tha appro: 
codas ara:

murti iSH UNIT r>P mcam ipc CODE METRIC tJIUlT np MFAjtllRF CODE
Founos.
TON& . .

. F 
, T

KlkOSRAME. . 
METRIC TORO .

. K 

. M
If facility raoorda uaa any other unit of maaaura for quantity, the units of maaaura mutt ba 
account tha appropriate density or specif ie gravity of tha waste.

Into one of the required units of measure takim

D. PROCESSES
1. PROCESS COOES:

For ilacad hMtiaNi For each I I hazardous waata antarad in column A laiaet tha coda/s/ from tha list of procaaa codas contained in Ite
to indicate how tha wMsta wilt ba ttorad. treated, and/or diaposad of at tha facility.
For nan HaSad If ardniM waataa: For each charactaristic or toxic contaminant entered in column A. laiect the code/s/ from tha list of process
containad in Itim III to indicate ail the procaaaaa that will ba used to store, treat, and/or dispose of all the non-iistad hazardous vwstes that pi 
that charaetariscie or toxic contamlfMnt.
Non: Four spacaa arr provided for entering procan codae. If more are needed: (1) Entar the first three as described above; (21 Enter "000" 
extrema right bax of Itam IV-0(1); and (3) Enter in tha space provided on page 4, tha line number and tha additional coda/s/.

2. PROCESS DESCRIPTION: If a coda it not Hand for a procasa that wiii ba used, dascriba tha procan in tha space providad on tha form.

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EFA HAZARDOUS WASTE NUMBER - Hazardous wastes that can ba describi 
more than one EPA Hazardous Wasn Number shall ba daacribad on tha form as follows:

1. Salact one of tha EPA Hazardous Wasfa Numfaars and antar it in column A. On tha tame line compian columna B,C. and 0 by aetimating tha total a 
quantity of tha wean and daacribing all tha procaaaaa to be used to treat, store, and/or diapoaa of the wasn.

2. In column A of tha next line entar tha other EPA Hazardoua Wasn Numbar that can ba uaad to dascriba tha vnata. In column 0(2) on that line 
"includad with above" and make no other antrias on that lino.

3. Rapaat stsp 2 for each other EPA Hazardoua Wasn Numbar that can ba used to dascriba tha hazardous wasn.

EXAMPLE FOR COMPLETING ITEM IV Mown /n llnm mimbsrv X- /, X~2, X-S. and X-4 baiowt — A facility vmll treat and dispon of an estimated 900 p< 
par year of chroma shavings from laathar tanning and finishing operation. In addition, the facility will treat and dispon of three non—listed wastes. Two v 
are corrosive only and there will be an astimatsd 200 pounds par year of aach wean. Tha other waste it corrosive and ignitabla and there will ba an estir 
100 pounds par year of that waste. Treatment will ba in an incinerator and disposal will ba in a landfill.

hi

So
-IZ

A. EPA HAZARD. 
WASTENO 
(tnttreodat

■. ESTIMATED ANNUAL 
QUANTITY or WASTE

CaUHIT 
OF MKA- SUItK 

(•nt€T

O. PROCESSES

t. FROCSS8 COOCSRanter) Z. PROCESS DeSCRIFTION 
(If a coda It not entered in D(ll)

X-1 K 0 5 4 900 p
1 \

T 0 3 D80
I i 1 1

X-2 D 0 400 p
1 1

T 0 3 D 8 0
1 1 1 1

:-3 D 0 0 I 100 p
1 1T 0 3 D 8 0 1 1

X-4 D 0 0 2 1 1 1 1 1 1 1 1
included with above



KPA 1.0. HUM ■KR (mtar from pmtu J)

w M I D 0 9 1 6 0 5 9 7 2 1 1
^ * X • II X

J rOR omeiAl. UBK ONI.Y 1

Iw ' DUP Si s. DUP 12 \

\

u.i

! I

A. EPA HAZARD. 
WASTENO 
(tnureodtt

B. ESTIMATED ANNUAL 
QUANTITY or WASTE

C. UNIT OPMCA- 
SUNC 
(gnter 
cadet

1 O. PROCESSES

1. PNOCCSS COOES (enter i *. PROCESS DESCRIPTION 
(Ifacodt a not entered in Dll)i

M.

P
17 29 1 27 *29 1 27 • 29 1 37 • 29

F c 0 1 3 795 000 S 01 S 0 2
1 4 '

i’- F 0 0 2 250 000 P
1 1

SOI
1 i

S 0 2
1 1

3 D 0 0 J Note: The waste P
1 1

SOI S 0 2

4 D 0 0 _5 Quantities reoorted P
> 1

SOI
1 1

S 0 2
i 4

5
J2 J3 J2

Tor FOOl and F002 
inrjlnrtp thp

1 1

SOI
1 1

S 0 2

6
J2 JJ J2 n—Spripp rnmnminds JE.

1 1

SOI
1 1

S 0 2

4 1

7
J2 J2 Jl _a

1 )

S 0 1

1 1

s n 2
8

_D _Q ji _9
\ i

^ n 1
\ 1

s,n ^
9 D 0 1 0 P

1 i

SOI
1 1

S 0 2

IQ D 0 1 1 P
1 1

SOI
1 <

S 0 2
1 4 4 1

11 D 0 •1 8 P 1
i 1

SOI
4 1

S 0 2
4 4 1 1

12 D 0 1 _9 P
i J

SOI
> 4

S 0 2
i
1

14

D _0 2 P
i 1

SOI
1 4

S 0 2

\_D _0 _2 _2 _P
1 1

SOI
1 t

S 0 2
1 4 4 1

15 \ D _0 _2 _7 P
1 1

SOI
1 1

S 0 2
1 1 4 1

16 _D _0 _2 [a
1

_P
1 1

SOI
1 1

S 0 2

17 _D _g _2 i _P
i 1

SOI
4 1

S 0 2
1 1

18 __D _0 3 _o _P r ' ‘

SOI S 0 2
1 4 1 1

19 _D _g _3 _4 _P

1 1

SOI
1 1

S 0 2
1 1 ‘ '

: 20
_g .J 5 _P

i 1

SOI
1 »

S 0 2
i 1 1 J

21 D 0 3 6 p
i 1

SOI
1 i

S 0 2
t 1 1 1 9

22 D 0 3 8 P
1 1

SOI
1 1

s d 2
1 1 4 4

23 D 0 3 g P
i 1

SOI
1 1

S 0 2
1 4

24 D 0 4 0 P SOI
1 i

S 0 2
i 1 i 1

25 D 0 4 3 P
1 1

SOI
1 1

S 0 2
i i 1 4

'f 1 I 1 1 t 1 1 4
1

X - I« t »T • OL mma 17 - 79 t7 - 29 27 - 29 27 * 79

1

CONTINUE ON REVERSE
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t W . n t\.^ic.s iconiinuea; —i.m’rmmmmttsttMiamimtssSMtatilM^ims£. USE THIS SPACE TO LIST AOOITIONAl. PROCESS'C00ESFRO^lTES^DnTo*^AGe3r

CPA 1.0. NO. (enter from page 1)
%

M I ■ D 0 9 1 6 0 5 1 1 IT/AI C
F 9|7l2| Ifi

V, FACILITY DRAWING _____ ____ „ ________
All «ni»ting facilitiw must includt in th# spaca orovidad on paqa 5 a scale drawinq of the faaiity fsc« instrveaons far man (/tail).
VI. photographs"']^ "

EMM
All existing facilities must include photographs (aerial or ground—level) that dearly delineate all existing structures: existing storage, 
treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail).

Vn. FACILITY geographic LOCATION
UATITUOC (dttnt*. minute*, a tteonda)

4 2 2
tr'

VIII. GENERAL IN FORMAJION

o| 8 3
■

1 0 2 2
■ »TT1

Attach each of the following as
1. General facility description
2. Chemical & physical analysis
3. Waste analysis plan
4. Security procedures
5. Inspection schedule

separate attachments to the
6. Contingency plan
7. Preparedness/prevention
8. Traffic information
9. Location information 

10. Training program

application:
11. Closure/post-closure pi
12. Cost estimates
13. Liability mechanism
14. Financial assurance
15. Topographic map

IX. SUPPLEiMENTAL INFORMATION
Attach for all applications:
1. Hydfbgeologfcal report
2. Environmental assessment
3. Environmental monitoring program
4. Engineering plans

Attach for operating license applications oniv
1. For new facilities, construction certificat
2. Capability certification/compliance scheduh
3. Proof of other’perinits or licenses
4. Restrictive covenant (landfills only)

X. FACILITY SPECIFIC INF0Ri'iATI0M‘‘*'^^^^^^1j|^
Attach the required technical information
1. Containers
2. Tanks
3. Incineration or thermal treatment
4. Treatment

for each of the following:
5. Surface impoundments
6. Waste piles
7. Landfills
8. Land treatment

PAGE 4 OF 5 CONTINUc ON



Note: See attatchment A-2
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Note: See attatchment A-2 
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ATTACHMENT A-2

FACILITY PLAN



ATTACHMENT A-2
CONCRETE

SECURIT < DOORCONC.

LOADING 
GATE

CONCRETE 
DOCK

CONC. TRANSFER
FACILITYr^OVERHEAD 

DOOR
RAMP

12' DIAMETER 
6" DEEP C.8.

PRODUCT 
CONTAINER 
STORAGE 

AREA

HAZARDOUS 
WASTE 

CONTAINER 
STORAGE 

AREA

CONCRETE 
RAMP

CONCRETE

GRAVEL AREA

DRUM FILLING 
STATION

OVERHEAD DOOR
CONC.
RAMP CONCRETE LOADING/ 

UNLOADING AREA

FINAL DETAILS OF LOADING/ 
UNLOADING AREA SHOWN ON 
PLAN IN SECTION D.

CONCRETE

LEGEND 

PROPERTY BOUNDARY 

EASEMENT BOUNDARY 

RAILROAD 

FENCE

RECLAMATION 
ROOMOFFICE

rSECURITY , 
'^OR ' DRAIN

f-, HAZARDOUS „ 
WASTE n’SA 

STORAGE DISB 
TANKS

CONCRETE
OVERHEAD 
DOOR

BOILER
ROOM SECURITY 

DOORS

12" SQUARE 
6" DEEP SUMP

FACILITY PLAN 
Detrex Corporation 

Eaton Avenue Facility, Detroit

CONC.

(REVISED 09/03/91)
2471-04/06/91-1-0 (P-16)
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LOCATION AREA/GRID SQUARE CERTIFICATE OF OPERATION

1 2SB6 E;A1 ON AVENUE 13/1442 ARC 5-02465
DETROIT, MI. 4B.227 ESTABLISHMENT NO. #
GOLD SHIELD SOLVENT DIVNM. B2273

(502513)

yiii
li-'^dMWi'•'Mi

m̂Mr 

:|bm

WAYNE COUNTY DEPARTMENT OF HEALTH
AIR POLLUTION CONTROL DIVISION 

2211 E. JEFFERSON, DETROIT, MICHIGAN 48207 
TELEPHONE NO. 567-1180

CERTIFICATE OF OPERATION
OWNER/AGENT

EQU
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ATTACHMENT A-3

FACILITY PHOTOGRAPHS



Wsii ;f
nrr

0 reANSFER FACIUTY

0 F001 / F002 HAZARDOUS WASTE STORAGE TANK

CRA

2+71-13/06/91-1-0

0 LOADING/^NLOADING AREA - MIDDLE OVERHEAD DOOR 
ON EAST SIDE OF FACIUTY

n \.

0.

(4) SRLL BOTTOMS STORAGE TANK

PHOTOGRAPHIC LOG 
Detrex Corporation 

Eaton A venue Facility, Detroit -



CRA

5) INTERIOR VIEW OF BUILDING FROM NORTH END 
(PROCESS AREA)

@ HAZARDOUS WASTE CONTAINER STORAGE AREA

2471-13/06/91-1-0

rT^~

1 <1 ■M’’

iWW1

Am ^
® FORKUFT TRUCK EQUIPPED WITH DRUM HANDLING AHACHMENT, 

(PRODUCT DRUM STORAGE ON WEST SIDE)

MIDDLE OVERHEAD DOOR ON EAST SIDE OF FACIUTY,
(ENTRANCE FROM LOADAINLOAD AREA)
RAMP PROVIDES SECONDARY CONTAINMENT PHOTOGRAPHIC LOG

Detrex Corporation
--------------------------------------------- Eaton A venue Facility, Detroit -



ATTACHMENT A-4

PERMITS
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vT.'i^45r,i->>:-'rt.s

WAYNE COUNTY DEPARTMENT OF HEALTH
AIR POLLUTION CONTROL DIVISION 

2211 E. JEFFERSON, DETROIT, MICHIGAN 48207 
TELEPHONE NO. 567-1180

LOCATION

128!T6 EATON AVENUE 
DETROIT, MI. T8227 
GOLD SHIELD SOLVENT DIV'M.

(502514)

AREA.'GRID SQUARE 

1-3/1442
establishment no, 

B2273

CERTIFICATE OF OPERATION 

APC 5-02466

CERTIFICATE OF OPERATION
OWNER/AGENT

MICHAEL J. TEPATTI

EQUIPMENT

GENERAL PROCESSs 

SOURCE IDs 004

9999 I .I. I. STORAGE TANK #2 

CAPACITY: 16,000 GAL.

m
-Mm

The possession of this certificate of operation shall not exempt any person from citation for operating the above described 
equipment in violation of the Wayne County Air Pollution Control Ordinance. This certificate of operation shall be posted 
on or near the installation described. This certification of operation may be revoked for cause.

THIS CERTIFICATE ISSUED BY
DIVISION OF AIR POLLUTION CONTROL 

ALAN M. GREENBERG, Director

^Air 'f’ollutiOfT Inspector

THIS CERTIFICATE IS SUBJECT TO SPECIAL 
OPERATING CONDITIONS IF NOTED ON THE 
REVERSE SIDE OF THIS FORM AND/OR AS 
STATED ON THE INSTALLATION PERMIT ISSUED

fi

wmm
mmm

''■M:rMv¥S0.
M'-’ L'
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WAYNE COUNTY DEPARTMENT OF HEALTH
AIR POLLUTION CONTROL DIVISION 

2211 E. JEFFERSON, DETROIT, MICHIGAN 48207 
TELEPHONE NO. 567-1180

ficsc- m
LOCATION AREA/GRIO SQUARE CERTIFICATE OF OPERATION.

12886 EATON AVENUE 13/1442 APC 5-02467
DETROIT, MI. 4B227 ESTABLISHMENT NO

GOLD SHIELD SOLVENT DIVHM. B2273
(507515)

M-A
CERTIFICATE OF OPERATION

OWNER/AGENT

MICHAEL J. TEPATTI

mmmm. EQUIPMENT

GENERAL PROCESS: 9999 STORAGE TANK RECLAIMED TRI i+4

SOURCE ID: 004 CAPACITY: 5,000 GAL.

'■■V

.-'I-

3I
mm

mmmu v'; !•■
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mym

xum. "\:iK '-,m\



, i... '■ • i mm
AIR POLLUTION CONTROL DIVISION 

2211 E. JEFFERSON, DETROIT, MICHIGAN 48207 
TELEPHONE NO. 567-1180

:'ip

LOCATION
•t

AREA GRID SQUARE CERTIFICATE OF OPERATION

i I2SB6 EATON AVENUE 13/1442 APC■5-02468
DETTdJIT, MI. 40227 ESTABLISHMENT NO.

GCJLD SHIELD SOLVENT DIVMM. B2273
(502516)

Ite
#Pli

mm
CERTIFICATE OF OPERATION

OWNER/AGENT

MICHAEL J. TEPATTI

w^mliili

■1®* 
^■4%

w

EQUIPMENT

GENEF^AL PROCESS: 9999 PERK STORAGE TANF;! tt5

SOURCE ID: 005 CAPACITY: 5,000 GAL.

I
*

^Sff
The possession of this certificate of operation shall not exempt any person from citation for operatinq the above described
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WAYNE COUNTY DEPARTMENT OF HEALTH
AIR POLLUTION CONTROL DIVISION 

2211 E. JEFFERSON, DETROIT. MICHIGAN 48207 
TELEPHONE NO. 567-1180

LOCATION

Pitt#fefte
Mm
pKttfc#
■w

mM 

-m

123B6 EATDIvI AVENUE 
DETROIT, MI. 48227 
GOLD SHIELD SOLVENT DIV’N, 

(S02f=:i 7)
CERTIFICATE OF OPERATION

AREA GRID SQUARE

.13/14 42
ESTABLISHMENT NO.

B2273

OWNER/AGENT

EQUIPMENT

KS»fcS

■'-,PmmMmmu
w ^0.

CERTIFICATE OF OPERATION

ARC 5-02469

THIS CERTIFICATE IS SUBJECT TO SPECIAL 
OPERATING CONDITIONS IF NOTED ON THE 
REVERSE SIDE OF THIS FORM AND/OR AS 
STATED ON THE INSTALLATION PERMIT ISSUED 
BY THE DIVISION FOR THIS EQUIPMENT.

^ /C\T Pdiiulion Inspector APC-23 «REV 3-841

MICHAEL J. TEPATTI

GENERAL PROCESS; 9999 METHYLENE STORAGE TANK #3 

SOURCE ID: 006 CAPACITY: 5,000 GAL.

The possession of this certificate of operation shall not exempt any person from citation for operating the above described 
equipment in violation of the Wayne County Air Pollution Control Ordinance. This certificate of operation shall be posted 
on or near the installation described. This certification of operation may be revoked for cause.

THIS CERTIFICATE ISSUED BY
DIVISION OF AIR POLLUTION CONTROL 

ALAN M. GREENBERG, Director

■i i



WAYNE COUNTY L^. ARTMENT OF HEALTHAIR POLLUTION CONTROL DIVISION 
2211 E. JEFFERSON, DETROIT, MICHIGAN 48207 

TELEPHONE NO. 567-1180
AREA. GRID SQUARE CERTIFICATE OF OPERATIONLOCATION

APC 5-0247013/144212PnA EATON AVENUE 
DETF'iOrr, MI. 48227 
BOLD SHIELD SOLVENT DIVM4. 
_____________ (502513)

establishment no. 
B2273

CERTIFICATE OF OPERATION
OWNER/AGENT

MICHAEL J. TEPATTI

iia
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WAYNE COUNTY DEPARTMENT OF HEALTH
AIR POLLUTION CONTROL DIVISION 

2211 E. JEFFERSON, DETROIT. MICHIGAN 48207 
TELEPHONE NO. S67-1180

m

LOCATION

■iS0

12B86 EATON
DETROIT, MI. 48227
C-50LD SHIELD SOLVENT DIVN'L

(?:02521)

AREA.'GRID SQUARE 

13/1442
ESTABLISHMENT NO.

B2273

^ ^ \ 
' '"w,

CERTIFICATE OF OPERATION 

APC 5-02473

/' * ' * * ■> ..-« 2

CERTIFICATE OF OPERATION
OWNER/AGENT

‘ i.V- am
MICHAEL J. TfSPATTI

■yJll*
EQUIPMENT

■,A-^

GENER'AL PROCESS: 9999 RECEIVER TANK AQS

SOURCE ID: 010 CAPACITY: 750.00 GALS.

9tmmiM
The possession of this certificate of operation shall not exempt any person from citation for operating the above described 
equipment in violation of the Wayne County Air Pollution Control Ordinance. This certificate of operation shall be posted 
on or near the installation described. This certification of operation may be revoked for cause. mm

•'iim'/afsi

m

THIS CERTIFICATE ISSUED BY
DIVISION OF AIR POLLUTION CONTROL 

ALAN M. GREENBERG, Director

r ' ' ^ Ahr Potlulion inspector
7-J3. yy

^^SIs2g3;:Se:K5/'

Daio^

THIS CERTIFICATE IS SUBJECT TO SPECIAL 
OPERATING CONDITIONS IF NOTED ON THE 
REVERSE SIDE OF THIS FORM AND/OR AS 
STATED ON THE INSTALLATION PERMIT ISSUED 
BY THE DIVISION FOR THIS EQUIPMENT. ^ .

APC-23 iREV 3-841

-yVT^a4::'2
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WAYNE COUNTY DEPARTMENT OF HEALTHAIR POLLUTION CONTROL DIVISION 
2211 E. JEFFERSON, DETROIT, MICHIGAN 48207 

TELEPHONE NO. 567-1180
LOCATION

12886 EATON
AREA. GRID SQUARE

13./1442
CERTIFICATE OF OPERATION

APC 5-02^170
DETROIT, lil. ■^^822;
GOLD SHIELD SOLVENT DIV'N.

(502522)

ESTABLISHMENT NO

B2273
*

CERTIFICATE OF OPERATION
OWNER/AGENT

MICHAEL J. TEPATTI
\

EQUIPMENT
GENERAL PROCESS; 0086 STILL FEED TANKB-FOO 1 TWO UNITS

SOURCE ID: 012 CAPACITY 2,000 GAL. TANK - 4,000 GAL. TANK

>
The possession of this certificate of operation shall not exempt any person from citation for operating the above described 
equipmentsini.yf^.5ttioi9*ltt'Q Wayne County Air Pollution Control Ordinance. This certificate of operation shall be posted 
on or near'the installation described. This certification of operation may be revoked for cause.

THIS CERTIFICATE ISSUED BY
DIVISION OF AIR POLLUTION CONTROL

ALAN M. GREENBERG, Director

THIS CERTIFICATE IS SUBJECT TO SPECIAL 
OPERATING CONDITIONS IF NOTED ON THE 
REVERSE SIDE OF THIS FORM AND/OR AS 
STATED ON THE INSTALLATION PERMIT ISSUED
BY THE DIVISION FOR THIS EQUIPMENT.

^ ^ ^ ^ ^ k\x PoUutton tnspectoi' Dale
APC Z3inEV 3 AJi
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WAYNE COUNTY DEPARTMENT OF HEALTH
AIR POLLUTION CONTROL DIVISION 

2211 E. JEFFERSON. DETROIT. MICHIGAN 48207 
TELEPHONE NO. 567-1180

LOCATION

' . A • -

] 28R6 EATON AVEI'IUE 
DETRllTT, MI. 48227 
GOLD SHIELD SOLVE-NV DIVU'I.

(002523)

AREA. GRID SQUARE 

13/1442
ESTABLISHMENT NO

D2273

CERTIFICATE OF OPERATION

APE 5-02475

CERTIFICATE OF OPERATION

W
MICHAEL J. TEPATTI

‘w- .V.
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m WAYNE COUNTY DEPARTMENT OF HEALTHAIR POLLUTION CONTROL DIVISION 
2211 E. JEFFERSON. DETROIT, MICHIGAN 48207 

TELEPHONE NO. 567-1180
LOCATION AREA. GRID SQUARE CERTIFICATE OF OPERATION

128E36 EATON AVE^NUfZ
ncrrRorr, mi. 48227
GOLD SHIELD SOLVENT DTV'N.

< 502!324)

13/1442 APC 5-02476
ESTABLISHMENT NO.

B2273

fefi

^Pii

CERTIFICATE OF OPERATION
OWNER/AGENT

MICHAEL J. TEPATTI

EQUIPMENT

GENERAI. PROCESS: 
CONTROL EQUIP: 
SOURCE ID: 014

0085 S-600 STILL AON 
TOTAL CONDENSERS 
CAPACITY: 400.00 GAL.

THIS CERTIFICATE ISSUED BY
DIVISION OF AIR POLLUTION CONTROL 

ALAN M. GREENBERG, Director

r Air f^iuifon Inspector Date

THIS CERTIFICATE IS SUBJECT TO SPECIAL 
OPERATING CONDITIONS IF NOTED ON THE 
REVERSE SIDE OF THIS FORM AND/OR AS 
STATED ON THE INSTALLATION PERMIT ISSUED 
BY THE DIVISION FOR THIS EQUIPMENT.

APC-23 .REV 3-84I

rJW

The possession of this certificate of operation shall not exempt any person from citation for operating (he above described 
equipment in violation of the Wayne County Air Pollution Control Ordinance. This certificate of operation shall be posted 
on or near the installation described. This certification of operation may be revoked for cause.

im
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WAYNE COUNTY DEPARTMENT OF HEALTH
AIR POLLUTION CONTROL DIVISION 

2211 E. JEFFERSON, DETROIT, MICHIGAN 48207 
TELEPHONE NO. 567-1180

LOCATION AREA/GRID SQUARE

m*
Kifi&t

12086 EATON AVENUE 
DETROIT, MI. 48227 
GOLD SHIELD SOLVENT DIV'N.

(502525)

13/.1442
ESTABLISHMENT NO.

B2273

CERTIFICATE OF OPERATION

APC 5-02477

CERTIFICATE OF OPERATION

mw
OWNER/AGENT

MICHAEL J. TEPATTI

EQUIPMENT

Mi
GENERAL PROCESS: 
CONTROL EQUIP: 
SOURCE ID: 015

0085 DCI STILL 551-16-02 (TWO)
TOTAL CONDENSERS
CAPACITY: ONE 60 GAL TANK; ONE 500 GAL TANK

wmSSSW'

MM:

The possession of this certificate of operation shall not exempt any person from citation for operating the above described 
equipment in violation of the Wayne County Air Pollution Control Ordinance. This certificate of operation shall be posted 
on or near the installation described. This certification of operation may be revoked for cause.

THIS CERTIFICATE ISSUED BY
DIVISION OF AIR POLLUTION CONTROL 

ALAN M. GREENBERG, Director

PS?
7'rl-y7

Alt Pollulron Inspector

THIS CERTIFICATE IS SUBJECT TO SPECIAL 
OPERATING CONDITIONS IF NOTED ON THE 
REVERSE SIDE OF THIS FORM AND/OR AS 
STATED ON THE INSTALLATION PERMIT ISSUED 
BY THE DIVISION FOR THIS EQUIPMENT.

APC-23 iBEV 3-84I
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BiiiS



■,£M

mm, 

pifer
1

WAYNE COUNTY DEPARTMENT OF HEALTH
AIR POLLUTION CONTROL DIVISION 

2211 E. JEFFERSON. DETROIT. MICHIGAN 48207 
TELEPHONE NO. 567-1180

LOCATION

12886 EATON AVENUE 
DETROIT, MI. 4B227 
GOLD SHIELD SOLVENT DIV’N. 

_________________(502526)

AREA/GRIO SQUARE 

13/1442

CERTIFICATE OF OPERATION',

ARC 5-02478 .
ESTABLISHMENT NO.

B2273

CERTIFICATE OF OPERATION

m

OWNER/AGENT

MICHAEL J. TEPATTI ,

EQUIPMENT

11mu

GENERAL PROCESS: 9999 DRYING COLUMN (TWO)
1 ^

SOURCE ID: 016
1C

The possession of this certificate of operation shall not exempt any person from citation for operating the above described 
equipment in violation of the Wayne County Air Pollution Control Ordinance. This certificate of operation shall be posted 
on or near the installation described. This certification of operation may be revoked for cause.

THIS CERTIFICATE ISSUED BY
DIVISION OF AIR POLLUTION CONTROL 

ALAN M. GREENBERG, D/rector

~7-13 -iry

THIS CERTIFICATE IS SUBJECT TO SPECIAL 
OPERATING CONDITIONS IF NOTED ON THE 
REVERSE SIDE OF THIS FORM AND/OR AS 
STATED ON THE INSTALLATION PERMIT ISSUED
BY THE DIVISION FOR THIS EQUIPMENT.

Air P'olluoon Inspector Date APC-23 iREV 3-841
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WAYNE COUNTY DEPARTMENT OF HEALTHAIR POLLUTION CONTROL DIVISION 

2211 E. JEFFERSON, DETROIT. MICHIGAN 48207 
TELEPHONE NO. 567-1180

LOCATION

12896 EATON AVENUE
DETR'OIT, MI. 48227
GOLD SHIELD SOLVENT DIV'N.

(502527)

AREA/GRID SQUARE CERTIFICATE OF OPERATION '?

13/1442 APC 5-02479
ESTABLISHMENT NO,

B2273

CERTIFICATE OF OPERATION
OWNER/AGENT

MICHAEL J. TEPATTI

EQUIPMENT

GENEF^AL PROCESS; 0086 BO FTOMS TANK EDO 2

SOURCE ID: 017 CAPACITY: 5000.00 GAL.

The possession of this certificate of operation shall not exempt any person from citation for operating the above described 
equipment in violation of the Wayne County Air Pollution Control Ordinance. This certificate of_ operation shall be posted 
on or near the installation described. This certification of operation may be revoked for cause. '

THIS CERTIFICATE ISSUED BY
DIVISION OF AIR POLLUTION CONTROL 

ALAN M. GREENBERG, Director

'7 ~ I 3 ’ ^"7

THIS CERTIFICATE IS SUBJECT TO SPECIAL 
OPERATING CONDITIONS IF NOTED ON THE 
REVERSE SIDE OF THIS FORM AND/OR AS 
STATED ON THE INSTALLATION PERMIT ISSUED' 
BY THE DIVISION FOR THIS EQUIPMENT.
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WAYNE COUNTY DEPARTMENT OF HEALTH

AIR POLLUTION CONTROL DIVISION 
2211 E. JEFFERSON, DETROIT, MICHIGAN 48207 

TELEPHONE NO. 567-1180

mm
LOCATION

12886 EATON AVENUE 
DETROIT, MI. 48227 
GOLD SHIELD SOLVENT DIV'N.

(002528)

AREA/GRID SQUARE 

13/1442

CERTIFICATE OF OPERATION

APC 5-02480
ESTABLISHMENT NO.

B2273

CERTIFICATE OF OPERATION
OWNER/AGENT

MICHAEL J. TEPATTI

EQUIPMENT

mmirn
GENERAL PROCESS: 7999 DRUMMING STATION

SOURCE ID: 018

The possession of this certificate of operation shall not exempt any person from citation for operating the above described 
equipment in violation of the Wayne County Air Pollution Control Ordinance. This certificate of operation shall be posted 
on or near the installation described. This certification of operation may be revoked for cause.

'm

THIS CERTIFICATE ISSUED BY
DIVISION OF AIR POLLUTION CONTROL 

ALAN M. GREENBERG, Director

3m - ■■■■'.

THIS CERTIFICATE. IS SUBJECT TO SPECIAL 
OPERATING CONDITIONS IF NOTED ON THE 
REVERSE SIDE OF THIS FORM AND/OR AS 
STATED ON THE INSTALLATION PERMIT ISSUED 
BY THE DIVISION FOR THIS EQUIPMENT.

r PoUulion Inspector APC-23 tHEV 3.$4j
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Detroit Water and Seioerage Department 
Water Board Building 
Detroit, Michigan A8226 
(313) 22U-U800

Coleman A. Young, Muijoi 
City of Detroit

DETROIT
WATER AND SEWERAGE DEPARTMENT 

WASTEWATER DISCHARGE PERMIT - TYPE 3

Section A: General Information Permit No. 005-015
Company Name: Gold Shield Solvents Div.; Detrex Chemical Inds., Inc.

Premise Address: 12886 Eaton Ave.
City Detroit . MI Zip Code 48227

Mailing Address P. 0. Box 501
City Detroit . MI Zip Code 48232
Primary Standard Industrial Classification (SIC) Code 5161
Other SIC Codes

The above Industrial User is authorized to discharge industrial wastewater 
to the City of Detroit sewer system in compliance with the City's Wastewater 
Discharge Ordinance and any applicable provisions of federal or state law or 
regulation, and in accordance with discharge point(s), effluent limitations, 
monitoring requirements, and other conditions set forth herein.
This permit is granted in accordance with the application filed in the 
office of Director of DWSD, and in conformity with plans, specifications and 
other data submitted to the City in support of the above application.

Effective Date: January 4, 1988
Expiration Date: March 1, 1992

Charlie J. Trams
Director



Gold Shield Solvents Division; 
Detrex Chemical Industries, Inc.

Page No.
Permit No. n05-Q15

Section B; Discharge Limitations and Monitoring Requirements

Representative Sampling Location: At a drain: 1' E from W end of Boiler Room,

( ) (See attached schematic) r S from n end of Boiler Room.

The following pretreatment standards shall be applied to this location.
Self-Monitoring

Parameter Daily Maximum (mg/1) A* Required (Y/N)

Total Arsenic (AS) 1.0 Y
Total Cadmium (Cd) 2.0 Y
Total Copper (Cu) 4.5 Y
Total Cyanide (CN) 2.0 Y
Total Lead (Pb) 1.0 Y
Total Mercury 0.005 Y
Total Nickel (Ni) 5.0 Y
Total Silver (Ag) 2.0 Y
Total Chromium (Cr) 25.0 Y
Total Zinc Un) 15.0 Y
PCB - Acolor 1260 0.0005 N
Total PCB 0.001 N
Fats, Oils, Grease (FOG) 2000 Y
Total Suspended Solids (TSS) 10000 Y
Biochemical Oxygen Demand (BOD) 10000 Y
Phosphorus (P) 500 Y

Other Requirements:
(1) Compliance with the General Pollutant Prohibitions
(2) pH between 5.0 - 10.0 (10.5 if alkalinity is less than 300 ppm)

A - All limitations based on composite samples.



Page No. 
Permit No. 005-015

Section C; Self-Monitoring Requirements

All samples shall be representative of the daily operations of the facility. 
Sampling shall be composite sampling, unless adequate demonstration is made 
to the Board for other sampling. Samples must be obtained from the sampling 
location(s) indicated in Section B.

Sampling 
Location No.

Frequency 
of Sampling

Pollutants 
to be Analyzed

#1 (Page 2) 1 Day 24 hr. Composite 
Sample taken once 
every 6 months

As, Cd, Cu, CN, 
Pb, Hg, Ni, Ag, 
Cr, Zn, BOD, 
FOG, TSS, P

Section D: Compliance Requirements

1) Compliance Requirements (X) Not Applicable

The permittee has a compliance agreement with the Detroit Water and 
Sewerage Department, see Attachment.

2) Spill Prevention Plan (SPP) ( ) Not Applicable

The permittee is required to submit a Spill Prevention Plan in accordance 
with the Detroit guidelines, to provide protection against accidental 
discharges to POTW.
(X) The SPP has been submitted to DWSD.
( ) The SPP plan shall be submitted by .
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3) Reporting Requirements
A Six Month Self-Monitoring Report (SMR) shall be submitted to the Department 
on Oune 30 and December 31 of each year.
The report shall be signed, dated, and certified by an authorized representa
tive of the Industrial User, or a registered professional engineer who is 
knowledgeable of the facility's discharge.
This report shall include:
(i) .Wastewater Analyses (see Section C)

(ii) Report whether the applicable pretreatment standards are being met on a 
consistent basis and, if not, what additional operation and maintenance 
practices and/or pretreatment construction is necessary to bring the 
Industrial User into compliance.
The report must include a schedule, and specify interim and final dates 
to achieve compliance.

(iii) The following additional requirement. ( ) Not applicable



Attachment (1)

GENERAL TERMS AND CONDITIONS

The permittee shall apply the discharge limits specified in Section B of this 
permit and shall comply- with all provisions of the City of Detroit Wastewater 
Discharge Control Ordinance, other applicable laws, rules, regulations, user 
charges and fees established by the City of Detroit without repetition herein.
1) Records for monitoring activities shall be maintained in accordance with

the ordinance requirements, and shall include for all samples: -
a) The date, exact place, time and method-of sampling
b) The names of persons taking the sample
c) The technique or method of analysis, the date and 

results of analysis
d) The names of persons performing the analysis

2) Notification
a) Accidental Discharge

Within one (1) hour of becoming aware of an accidental discharge into 
the sewer system which exceeds or does not conform with federal, 
state or Detroit laws, rules, regulations or permit requirements and 
the degree of exceedance appears to be more than twice the allowable 
concentration, the permittee shall telephone the Department at its 
control centers as shown below. Within five (5) calendar days after 
the discharge, the .permittee shall submit a detailed written report 
describing the cause of the discharge and the measures to be taken by 
the permittee to prevent similar future occurrences.

b) Upsets
The permittee shall submit information on the upset orally or in 
writing, within 24 hours of becoming aware of the upset. If infor
mation is provided orally, a written submission • must be provided 
within five (5) days.

Control Centers
- Systems Control Center
- Wastewater Treatment Plant
- Industrial Waste Control Office

224-4775
297-9000
935-4444



3) Limitations on Permit Transfer
The wastewater discharge permit shall not be reassigned or transferred 
without the written approval of the City of Detroit Water and Sewerage 
Department. The permittee shall notify the Department of any such changes 
thirty (30) days prior to the change.

4) Modifications or Revisions of the Permit
The permittee should notify the Department of any facility or operational 
changes which may effect the permit.
The terms and conditions of the permit may be subject to modification by 
the City of Detroit Water and Sewerage Department during the -term of the 
permit, in accordance with the City's ordinance.

5) Confidential Information

Except for data determined to be confidential under the City's ordinance, 
all information and data on the permittee obtained from written reports, 
questionnaires, permit applications, permits, monitoring programs and 
inspections shall be available to the public or other government agencies 
without restriction.

6) All reports shall be addressed to:
Detroit Water and Sewerage Department 
735 Randolph Street 
Detroit, Michigan 48226
Attention: Industrial Waste Control Division



ATTACHMENT A-5

TOPOGRAPHIC MAP



ATTACHMENT A-5
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ROAD CLASSIFICATION
Primary highway, all weather. Light-duty road, all weather, 
hard surface
Secondary highway, all weather, Unimproved road, fair or dry 
hard surface_____  . ■ weather
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SURROUNDING AREA TOPOGRAPHIC MAP
Detrex Corporation 

Eaton Avenue Facility, Detroit
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SECTION B

GENERAL DESCRIPTION
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SECTION B

FACILITY DESCRIPTION

This section of the operating license application provides 
a general description of the Detrex Corporation facility in Detroit, Michigan as 
required by Midiigan Act 64 Rule 299.9504(l)(c) which incorporates 
40 CFR 270.140?) and (c) by reference. The applicable section(s) of the federal 
regulations (40 CFR) is referenced where appropriate.
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B-1 FACILITY DESCRIPTION [40 CFR §270.14(b)(D]

This Operating License Application is submitted by Detrex 
Corporation, for the hazardous waste container and tank storage facility 
located on Eaton Avenue in Detroit, Michigan. The facility is a treatment, 
storage, disposal (TSD) facility, by definition, for halogenated hydrocarbon 
solvents and spent solvents.

The facility is located in Wayne County, Detroit,
Michigan. The Street address is:

12886 Eaton Avenue 
Detroit, Michigan 48227 
Facility Manager: Mr. Ronald Hritzkowin 
Phone Number: 313-491-4550

The principal contact person for this Application is:

Mr. Bill Moore
Corporate Manager of Environmental Compliance, RCRA Section 
P.O. Box 5111
Southfield, Michigan 48086-5111 
Phone Number: 313-358-5800

The Eaton Avenue facility specializes in the sale of 
halogenated solvents and the recovery (recycling) of spent solvents. Spent 
solvents are collected from such industries as: the metal working industries 
that clean machined and stamped parts in vapor degreasing equipment; 
rubber moulding operations where defective parts are solvent removed from 
metal inserts; the electronic industry where circuit boards and other 
components are cleaned and defluxed in batch and continuous conveyor type 
solvent defluxing; and industries that spray paint on an assembly line basis 
where the hangers and conveyor components are cleaned with solvents in 
on-line vapor degreasers. The facility operates under EPA Identification 
Number MID091605972. The Standard Industrial Classification (SIC) Codes 
for the facility are 2869 and 5161.

The hazardous waste management operations include 
container storage and tank storage. Wastes are received in container or bulk 
shipments. The wastes are processed through the recovery (recycling) system 
which primarily consists of distillation followed by drying. The recovered 
solvent product is drummed or stored in product tanks for re-sale and the 
still bottoms remaining after distillation are transferred to a 5,000 gallon
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generator accumulation tank. The still bottoms are accumulated for less than 
90 days prior to shipment off site to a permitted facility. The entire operation 
is located within a single enclosed building.

All wastes accepted at the facility and the still bottoms 
remaining after the recovery (recycling) operation are classified as FOOl or 
F002 hazardous wastes under 40 CFR Part 261. The wastes, under the TCLP 
rules, are also recognized as containing D-series compounds.
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B-2 TOPOGRAPHIC MAP [40 CFR §270.14(b)(19)]

B-2a General Requirements [40 CFR §270.14(b)]

The topographic mapping and other location information 
requirements are listed on Table B-1 with the location in this operating 
license application where the appropriate map/information is located. 
Provided as Attachment B-1 is a figure that locates IDetroit within the State of 
Michigan and the Eaton Avenue facility within the City of Detroit.

raphic Map

Attachment B-2 provides a topographic map, at a scale of 1"=20', of the 
Detrex property. The topography of the surrounding area is illustrated 
on a portion of the United States Department of the Interior Geological 
Survey Quadrangle Map included as Attachment B-3.

Land Use

Attachments B-4 and B-5 provide maps of the zoning and existing 
land-use, respectively, in the vicinity of the facility. The zoning code 
for the industrial area in which the Detrex property is located is M4 
while the surrounding area is Rl. The M4 zoning code indicates an 
intensive industrial district while Rl indicates a single-family 
residential district. The closest residential property is over 300 feet west 
of the facility.

The figures were reproduced from figures supplied by the Planning 
Department of the (Zity of Detroit.

Wind Rose

A wind rose for the Detroit City Airport is presented in Attachment 
B-6. The airport is located approximately 35 miles east of the facility.

Legal Boundaries

A copy of a legal survey indicating the legal botmdaries and a legal 
description of the lands owned by Detrex Corporation is provided as 
Attachment B-7.
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TABLE B-1

LOCATION IN APPLICATION OF TOPOGRAPHIC MAP REQUIREMENTS

Items Required By 40 CFR §270.14(b)(19)
For Topographic Maps

1. Topographic map
2. Contour intervals
3. Map scale and date

4. Orientation of map (i.e. North arrow)

5. Legal boundaries (i.e. property line)
6. Surrounding land uses
7. Surface water
8. Wind rose
9. Hazardous waste container storage area
10. 100-year floodplain area
11. Location of access control 

(i.e. fences gates)
12. Access and internal roads
13. Drainage barriers
14. Run-off control systems
15. Buildings and structures
16. Sewers (i.e. process, sanitary, storm)
17. Loading/unloading areas
18. Fire control facilities
19. Withdrawal wells
20. Injection wells
21. Groundwater information (i.e. point of 

compliance, monitoring wells, 
groundwater flow direction and rate)

Location 
In Application 

(Attachment Nos.)*

B-2, B-3 
B-2, B-3
B-2, B-3, B-5, B-7, 
B-10
B-1, B-2, B-3, B-5,
B-7, B-8, B-9, B-10
B-2, B-7
B-4, B-5
B-3
B-6
B-9
B-10
B-8

B-8
B-2
B-2
B-2, B-7, B-8, B-9 
B-2, B-7
B-2, B-7, B-8, B-9
B-2, B-7
N/A
N/A
B-2

N/A - Not Applicable
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Access Control

Attachment B-8 illustrates the access control devices at the facility. The 
hazardous waste storage areas are enclosed within a single building 

provided with security doors that remain locked when the facility is 
unattended. In addition, much of the facility is surrounded by an 8- 
foot high chain link fence that is topped by razor wire. Entrance 
through the fence is controlled by gates that remain locked at all times.

6) Injection and Withdrawal Wells

There are no available records of any groimdwater injection or 
withdrawal wells within a one mile radius of the Eaton Avenue 
facility.

7) Sewers

The location of sewers and other utilities is provided on the legal
survey plan located in Attachment B-7. The drain in the boiler room is 
a disdiarge point as permitted under a Detroit Water and Sewerage 
Industrial Wastewater Discharge Permit.

8) Loading and Unloading Areas

The loading and unloading area associated with the hazardous waste 
areas at the facility is shown in Attachment B-8. The internal access 
roads are also shown.

9) Fire Control

There are two fire hydrants, serviced by an 8-inch diameter watermain, 
located near the facility along Eaton Avenue. The nearest is only about 
25 feet south of the south end of the facility. These fire hydrants are 
shown on the legal plan located in Attachment B-7.

10) Flood Control

As indicated in Section B-3b of this operating license application, the 
Detrex facility is not located in an area designated as a 100-year 
floodplain. As such, flood control structure/devices are not required. 
Not withstanding the above, flood prevention is provided by the 
enclosed building structure that houses the hazardous waste container 
and tank storage areas and the recycling operation process equipment.
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The outdoor loading/unloading area secondary containment system 
(i.e. perimeter curbing and drive-over access ramp) has been designed 
to accommodate a 24-hour 100-year rainfall event in addition to the 
maximum bulk waste shipment.

Runoff Control

The topographic maps provided in Attachments B-2 and B-3 indicate 
the surface water drainage pattern around the facility. Surface water 
runoff is directed away from the building structure in all areas except 
along a portion of the east wall. A 12-inch square, 6-inch deep sump is 
located within the concrete loading/unloading area to provide runoff 
control. The accumulated runoff collected is tested in accordance with 
a Detroit Water and Sewerage Department Industrial Wastewater 
Discharge Permit. If the water meets the conditions of the permit, it is 
discharged into the municipal sanitary sewer system through a drain 
located in the Boiler Room. If the water fails to meet the permit 
requirements for direct discharge, it will be collected and containerized 
for off-Site disposal in accordance with Federal, State and Local 
regulations. A 12-inch diameter, 6-inch deep catchbasin is located 
within the Transfer Facility, however this is independent of the TSD 
operation and no accumulated liquids are discharged to the ground.

As indicated in Attachment B-3, the area of Detroit in which the facility 
is located, slopes gradually to the south towards the Detroit River.

Hazardous Waste Container Storage 
Area and Hazardous Waste Storage Tanks

Provided in Attachment B-9 is a figure detailing the location of the 
hazardous waste management units within the building.

B-2b Additional Requirements for Land Disposal Facilities 
[40 CFR §270.14(c)(3),§270.25(c)(4),§264.95 and §264.97]

Detrex Corporation does not and has never had a 
hazardous waste land disposal facility at the Eaton Avenue facility in Detroit, 
Michigan.
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B-3 FACILITY LOCATION [40 CFR §270.14(b)(ll)]

B-3a Seismic Standard

The Detrex Corporation facility is located in Wayne 
County, Detroit, Michigan. It is located at latitude N42°-23'-50" and longitude 
W83°-10'-22".

in Michigan.
The seismic standard is not applicable to facilities located

B-3b Floodplain Standard
[40 CFR §270.14(b)(ll)(iii), §264.18(b)]

Attachment B-10 shows the portion of the Federal 
Insurance Administration (FIA) flood map for the City of Detroit relative to 
the facility. The FIA map indicates that the facility is in neither the 100-year 
nor the 500-year floodplain. This area is entirely within Zone C indicating it 
is not subject to flooding.

The facility is located approximately 7.5 miles northwest 
of the Detroit River and 5 miles east of the Wver Rouge. The 100-year flood 
elevation of the Detroit River is approximately 578 feet above National 
Geodetic Vertical Datum (NGVD). The facility property elevation is 
approximately 655 feet above NGVD.
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B-4 TRAFFIC INFORMATION [40 CFR §270.14(b)(10)l

Attachment B-8 illustrates the traffic patterns at the Eaton 
Avenue facility. Vehicular access to the facility is direct via Eaton Avenue 
from Schaefer Avenue to the west or Meyers Road to the east. The facility is 
serviced primarily by Highway 10 and Interstate 96, both major freeways in 
the area. Visitors and employees park directly in front of the building or 
inside the fenced enclosure to the west of the building.

All traffic associated with the movement of hazardous 
waste occurs to the east of the building. All incoming hazardous wastes 
arrive by truck. Transport of the waste is made using one of the four types of 
Detrex owned licensed hazardous waste transporter vehicles, incuding:
1) stake trailer, 2) tank trailer, 3) vacuum tank trailer and 4) vacuum pumper, 
as required and according to Federal and State laws.

Bulk waste is pumped directly into hazardous waste 
storage tanks from the delivery trucks via a system of vacuum tubing with 
quick release couplings installed within the facility. The bulk shipment 
vehicles park on the loading/unloading dock located on the east side of the 
building. All material transfer is conducted under procedures designed to 
minimize the risk of a possible spill of the hazardous waste.

A forklift truck equipped with a special drum handling 
attachment is used to transfer drummed waste into and within the building.

Hazardous wastes generated from the recycling operation 
are transported off site by tanker truck Wastes are transported off site at a 
frequency of approximately two tanker trucks per month.

A1 paved roads at the facility are constructed of a 
minimum of six inches of concrete. Historical traffic flow at the facility has 
not created any structural problems in the existing roads on site, indicating 
the bearing capacity of the roads is adequate.
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SECTION C

WASTE CHARACTERISTICS

This section provides a description of the chemical and 
physical nature of the hazardous wastes managed in the container and tank 
storage areas at the Detrex Corporation facility located in Detroit, Michigan.

The Eaton Avenue facility typically receives halogenated 
solvent wastes for reclamation (recycling) in both drums and bulk shipments 
from such industries as metal working industries degreasing operations, 
rubber molding recovery operations, electronic circuit board defluxing 
operations, and paint spraying equipment cleaning operations. The facility 
also sells virgin solvents, consequently, personnel are familiar with the 
wastes that are received at the facility.

The hazardous waste management operations include 
container storage and tank storage. Wastes are received in container or bulk 
shipments. The wastes are processed through the recovery (recycling) system 
which primarily consists of distillation followed by drying. The recovered 
solvent product is drummed or stored in product tanks for re-sale and the 
still bottoms remaining after distillation are transferred to a 5,000 gallon 
generator accumulation tank. The still bottoms are accumulated for less than 
90 days prior to shipment off site to a permitted facility.

The information is provided pursuant to Michigan Act 64 
Rule 299.9504(l)(c) which incorporates 40 CFR 270.14(b)(2) and (3) by reference. 
The applicable section(s) of the Federal Regulations (40 CFR) is referenced as 
appropriate.
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C-1 OVERVIEW OF WASTE ANALYSIS PLAN

Detrex Corporation has developed a Waste Analysis Plan 
to ensure the Eaton Avenue facility accepts only wastes for which the facility 
is permitted to receive. The Waste Analysis Plan has been prepared 
recognizing the nature of the wastes accepted by Detrex and based on 
extensive Corporate experience in the handling and recovery (i.e. recycling) of 
solvent wastes. A copy of the Waste Analysis Plan is maintained at the 
facility at all times. The Waste Analysis Plan consists of two major types of 
characterization.

C-la Waste Characterization

Prior to accepting wastes from a potential new client, 
Detrex Corporation requires the potential client to complete and certify a 
"Generator's Waste Material Profile Sheet". A copy of this profile sheet is 
included as Attachment C-1. This profile sheet requires the waste generator 
to complete a chemical analysis of the waste. Detrex then collects a 
representative sample of the potential clients' waste stream and conducts an 
analytical verification/confirmation program as a secondary check on the 
accuracy of the Generator's documented profile sheet. Detrex Corporation 
reviews the profile sheet and confirmation analysis report and conducts a 
thorough waste generation process review at the potential clients' facility. 
This process review pays particular attention to the clients solvent use and 
solvent handling procedures that generate the waste. Based on Detrex's 
extensive experience in the industry, this process review, in addition to the 
waste profile sheet information, is sufficient to enable Detrex to make a 
determination that the potential clients' waste stream is acceptable for storage 
and processing at the solvent recovery operation.

As an ongoing process, Detrex is presently requesting 
Generator Waste Material Profile Sheets from all existing clients. A copy of 
the "call-in" letter is provided in Attachment C-1. This program will be 
conducted annually for all clients as a continual check on the wastes being 
received at the Eaton Avenue facility. At any time that a generator notifies 
Detrex of a change in the generation process of a waste stream, or at any time 
that Detrex notices a potential change in waste stream characterization based 
on regular waste sampling and analysis, a re-characterization program 
consistent with the program described above will be completed prior to 
accepting any further wastes from that generator. A record of the results of 
any annual or other necessary re-characterization review will be maintained 
on-site in the generator's waste profile files.
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C-lb Waste Screening

The second type of waste characterization includes waste 
screening that is conducted on every shipment of waste that is received at the 
facility.

Every container or bulk shipment of waste which is 
received at the facility is sampled. Visual observations of the sample 
identifing any out of the ordinary observations are recorded. For drum 
sampling, a composite sample of up to a maximum of 10 drums of a 
particular waste type per individual generator is then collected for analytical 
testing prior to signing the manifest. Analytical testing may be done in the on 
Site laboratory or at another laboratory. The testing procedures described in 
the following sections are followed by either laboratory. A laboratory Quality 
Assurance Project Plan (QAPP) has also been developed to ensure the 
reliability and accuracy of analytical results.

Analytical testing consists of specific gravity, ignitability, 
and gas chromatography. It is to be noted that ignitability testing is conducted 
on a discrete sample collected from every container or bulk shipment of waste 
received at the facility. The analytical results are recorded on an analytical 
report. The lab report, in conjunction with sample observation and a review 
of the specific generator's past analysis and waste profile documentation 
enable Detrex to determine that a waste is acceptable.

Based on the above, approval is given to sign the manifest 
and accept the wastes into the container or tank storage areas. In the event a 
waste stream is unacceptable, the manifest is not signed and the original 
waste generator contacted to determine appropriate handling of the rejected 
waste. The waste would be returned by Detrex to the original generator or the 
manifest and land disposal restriction certificate corrected as appropriate and 
the waste transported to properly permitted facility on behalf of the generator.

A complete record of all sampling and analytical work is 
placed in the operating files at the facility.
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C-lc Waste Compatibility

Another important aspect in the management of 
hazardous wastes is waste compatibility.

A detailed waste compatibility review was undertaken by 
Detrex Corporation in accordance with U.S. EPA guidance documents. A copy 
of this review is provided in Attachment C-4. The compatibility review 
included the major waste constituents, general blending and stabilizer 
compounds as well as other potential contaminants that may reasonably be 
expected to be in the wastes received by Detrex. The review concluded that 
waste compatibility of wastes that are accepted after screening analyses is not a 

concern.

It is important to recognize that Detrex has handled these 
types of solvent wastes for over 25 years without any incidences relating to 
waste incompatibility. The waste analysis program followed by Detrex does 
not specifically address waste compatibility, however, during sampling, waste 
compatibility is evaluated. During the preparation of any composite sample, 
observations of visual characteristics are noted. Such visual characteristics 
would include any visual evidence of waste incompatibility (i.e. reaction) 
noticed in the composite sample as consecutive discrete samples are added to 
the composite sample. This is similar to procedures that would be followed 
during a formal on-site waste compatibility testing program. Any discrete 
sample added to the composite sample that indicates potential evidence of 
waste incompatibility would be grounds for rejection of the specific drum. 
Further discrete sampling and analysis of the particular drum or other 
container noted to be potentially incompatible with the remainder may be 
conducted to determine the exact source of the incompatibility. The generator 
would be notified and the generation process re-evaluated to determine 
future waste acceptance.

In conclusion, any container or bulk shipment which is 
approved for acceptance at the facility based on the waste analysis procedures 
described in this document will not create a potential waste incompatibility 
concern during processing.



Date: 09/03/91 
Revision: 91-2 
Page: C-8

C-2 CHEMICAL AND PHYSICAL ANALYSES 
[40 CFR §270.14(b)(2), §264.13(a)]

Provided in Table C-1 is a list of all hazardous wastes 
which may be received and stored in the container or tank storage areas. In 
addition to the list of wastes which may be stored at the facility. Table C-1 also 
provides, for each waste, its EPA hazardous waste identification number, the 
hazardous constituent/characteristic which designates the waste as 
hazardous, the EPA process code, and the waste's physical state.

Provided as Attachment C-2 to this application are 
representative Material Safety Data Sheets for each of the solvent hazardous 
wastes listed in Table C-1. These sheets describe in detail the chemical and 
physical properties of each waste managed at the facility to allow their safe 
handling in accordance with 40 CFR Part 264.

The following Sections document the specific analytical 
procedures followed by Detrex Corporation to ensure only FOOl and F002 
wastes with the inclusion of D-series compounds under the TCLP rule, are 
accepted at the facility.
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Hazardous Waste
EPA Hazardous 

Waste Number

TABLE C-1

LIST OF HAZARDOUS WASTES 

Hazardous
Constituent/Characteristic

EPA
Process Code

Physical
State

1,1,1 Trichloroethane FOOl

Trichloroethylene FOOl

Perchloroethylene FOOl

Methylene chloride FOOl
Trichlorotrifluoroethane (Freon) FOOl

Toxic

Toxic

Toxic

Toxic

Toxic

S01/S02

S01/S02

S01/S02

S01/S02

S01/S02

Liquid

Liquid

Liquid

Liquid

Liquid

1,1,1 Trichloroethane F002

Trichloroethylene F002

Perchloroethylene F002

Methylene chloride F002

Trichlorotrifluoroethane (Freon) F002

Toxic

Toxic

Toxic

Toxic

Toxic

S01/S02

S01/S02

S01/S02

S01/S02

S01/S02

Semi-Liquid
Semi-Liquid"^

Semi-Liquid*

Semi-Liquid*

Semi-Liquid*

(1) Detrex recognizes, based on process knowledge, that these wastes may also be classified as one of the following D-series compounds
based on Toxicity Characteristic Leaching Procedure: D(X)4(Arsenic), D005(Barium), D006(Cadmium), D007 (Chromium), D008 (Lead), 
D009 (Mercury), DOlO (Selenium), DOll (Silver), D018 (Benzene), D019 (Carbon Tetrachloride), D021 (Chlorobenzene), D022 
(Chloroform), D027 (1,4-Dichlorobenzene), D028 (1,2-Dichloroethane), D029 (1,1-Dichloroethylene), D030 (2,4-Dinitrotoluene),
D034 (Hexachloroethane), D035 (Methyl Ethyl Ketone), D036 (Nitrobenzene), D038 (Pyridine), D039 (Tetrachloroethylene),
D040 (Trichloroethylene) and D043 (Vinyl Chloride).

* Note: Represents a waste stream that has been partially distilled at the customer's
degreasing operation facility.
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C-3 WASTE ANALYSIS PLAN [40 CFR §270.14(b)(3), §264.13(b),(c)]

C-3a Parameters and Rationale [40 CFR S264.13(b)(l)1 

C-3a (1) Initial Waste Characterization 

Profile Information

A Generator's Waste Material Profile Sheet (see 
Attachment C-1) is required from each potential customer for each type of 
waste. The information on this form includes the process description, 
shipping mode, physical properties, chemical properties and certification. 
Further waste characterization/confirmation is completed by Detrex after 
receipt of a complete and certified profile sheet.

Analytical Information

As part of the information requested on the profile sheet, 
the waste generator is required to conduct and complete a chemical analysis of 
the waste. Detrex Corporation is responsible for collecting a representative 
sample of the prospective waste stream with analysis then being conducted 
on the raw waste sample for the following parameters:

Comprehensive Testing

- Ignitability (DOOl)
- Corrosivity (D002)
- Reactivity (D003)
- TCLP Analysis

EPA SW-846 Method 1010 
EPA SW-846 Method 1040 
EPA SW-846 Section 7 
EPA SW-846 Method 1311

This testing requirement applies only to those generators 
who have not profiled their material as listed waste (FOOl, F002) and have not 
provided characterization of D-series compounds based on process knowledge 
(i.e. TCLP testing is required for generators who do not classify the TCLP 
compounds based on analysis or process knowledge). For generators who are 
profiling listed (process defined) wastes and declaring D-series compounds 
based in process knowledge, further analysis for the D-series characteristics 
parameters is not required.

It should be noted that in the event testing is required for 
copper and zinc, the extraction procedure (EP) toxicity testing method will be 
utilized until such a time that Michigan receives authority for the TCLP 
provisions.
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Due to the nature of the solvents and processes involved 
in waste streams submitted to Detrex for recycling, the remaining D-series 
constituents are not applicable to cleaning/degreasing systems:

D012
D013
0014
D015
D016
D017
D020
D023
D024

These compounds are therefore not required to be 
formally analyzed via TCLP. Rather Detrex will obtain written certification 
documentation from the generator verifying that these compounds are not 
present in the waste stream, based upon the generator's knowledge of the 
materials and generating processes involved. In the event such certification 
is not provided, analysis will be conducted by Detrex.

Certain D-series parameters also appear in the 40 CFR 261 
listings (process-defined) for F003, F004, and F005 wastes, i.e.

Endrin D025 P-Cresol
Lindane D026 Cresol
Methoxychlor D031 Heptachlor
Toxaphene D032 Hexachloroebenzene
2,4-D D033 Hexachloro-l,3-Butadiene
2,4,5-TP Silvex D037 Pentachlorophenol
Chlordane D041 2,4,5-Trichlorophenol
O-Crescol
M-Cresol

D042 2,4,6-Trichlorophenol

Benzene:
Methyl ethyl ketone: 
Nitrobenzene:

D019 and F003 
D035 and F005 
D036 and F004

Therefore, in such cases where a TCLP analysis or 
generators process knowledge reveals the presence of these compounds, the 
generator must provide additional verification of the source (usage) of these 
compounds, so as to determine whether the waste is to be classified as F003, 
F004, or F005 on the basis of the generating process.

Fingerprint Testing

In addition, a laboratory-scale estimate of potential 
solvent recovery and purity is performed via rotary vacuum distillation and 
specific gravity testing. The overhead distillate (recovered solvent) is 
subsequently analyzed by Gas Chromatography.
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Process Review Verification

As the final step in the pre-acceptance qualification 
procedure, Detrex Corporation conducts an on-Site waste generation process 
review at the potential client's facility. In examining the generator's solvent 
usage and handling procedures, Detrex confirms proper classification of the 
waste with reference to listing description/definitions set forth in 40 CFR 
part 261. Only FOOl and F002 listed waste types are acceptable for storage and 
processing at the Detrex solvent recovery operations.

This process review, in addition to the profile and 
analytical information as presented above enable Detrex to make a thorough 
and accurate determination of the characteristic and/or listed classification of 
each submitted waste stream, along with subsequent final acceptability of each 
stream in accordance with the facility permit. Documentation of waste 
characterization is retained on file, on a per-waste stream basis, at the facility.

If an incoming waste is properly characterized as a FOOl or 
F002 waste stream, it should be acceptable to the process stream. The solvent 
content of the waste, as determined by rotary vacuum distillation and the 
specific gravity method, provides an estimate of the recoverable solvent yield 
from the waste stream. Thus, as long as a waste is properly characterized as a 
FOOl or F002 waste, with the inclusion of D-series compounds under the TCLP 
rule the waste is physically acceptable to the process unit. There are no 
particular tolerance limits for acceptable versus unacceptable wastes.

C-3a (2) Waste Screening

Waste screening analysis is conducted on all wastes 
received at the facility to confirm the wastes acceptance prior to signing the 
manifest. The screening analysis is summarized on Table C-2 with parameter 
and rational for selection.
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C-3b Test Methods [40 CFR §264.13(b)(2), §264.13(c)(l)]

Detrex is able to conduct all waste screening analysis at the 
Eaton Avenue facility. More detailed waste characterization is completed at 
an off-site laboratory facility following the Detrex Waste Analysis Plan. An 
off-site facility may also conduct screening analysis as conditions require 
(equipment maintenance). All containers are stored in a maintained 
segregated area within the hazardous waste container storage area until 
analysis is complete and the manifest is signed.

Detrex will conduct an ignitability test (ASTM Method 
D4982-89) on a discrete sample collected from each containers or bulk 
shipment of waste received at the facility. In the event a positive result is



Date: 09/03/91 
Revision: 91-2 
Page: C-14

TABLE C-2

PARAMETERS AND RATIONALE FOR THEIR SELECTION

Classification

FOOl Hazardous 
Waste

F002 Hazardous 
Waste

Stabilizer
Compounds

Other Compounds

Parameter

1,1,1 Trichlorocthane 
Trichloroethylene 
Perchloroethylcne 
T richloro tri fluoroethane 
Methylene Chloride

1,1,1 Trichlorocthane 
Trichloroethylene 
Perchloroethylcne 
Trichlorotri fluoroethane 
Methylene Chloride

2-Propanol
Nitromcthanc
Butylene Oxide
sec - Butyl Alcohol
Dioxolane
Cyclohcxcncoxidc
n-propanol
Toluene
1,4-Dioxane

Methanol
Ethanol
Acetone
Methyl Ethyl Ketone 
Methylisobutyl Ketone 
t-Butyl Alcohol 
n-Butyl Alcohol 
Toluene 
Xylenes

Ignitability

Solvent Content (%) 

Non-Volatile Residue (%)

Rationale

Listed toxic 
waste (FOOl)

Listed toxic 
waste (F002)

Processing 
Knowledge 
(to determine 
amount/type of 
additional 
stabilizer 
required after 
recycling)

Processing
Knowledge

[Expected only in 
very small quantities 
(ie. much less than 
10 percent)]

To ensure no flammable 
wastes are accepted

Processing Knowledge

Processing Knowledge
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observed, the specific container(s) or bulk waste shipment will be rejected and 
immediately returned to the original generator by Detrex or the manifest and 
land disposal restriction certificate corrected as appropriate and the waste 
transported off Site to a permitted facility on behalf of the original generator. 
The waste would further tested utilizing ASTM D93 (Test Method for Flash 
Point by Pensky-Martens Closed Test) to confirm a flash point below 140°F in 
the event the manifest is to be changed to ensure proper classification

Provided as Attachment C-3 are copies of the Standard 
Operating Procedures for all testing methods conducted by Detrex. Included is 
the specific gravity test; a copy of ASTM Method D4982-89 (ignitability test); 
the solvent extraction method; and method for determination of solvents in 
spent solvents by gas chromatography. The solvent extraction and gas 
chromatography methods were developed by Detrex Corporation. They are 
modifications to U.S. EPA approved methodologies (i.e. Methods 8010 and 
8015, SW-846). Standard methodologies are not appropriate due to the 
percentage levels of organics present in the waste streams. Standard 
methodologies were developed for the purpose of evaluating concentrations 
at very low detection levels for drinking water purposes.

As previously discussed in Section C-lc, Detrex has 
thoroughly reviewed waste compatibility in accordance with the document 
"A Method of Determining the Compatibility of Hazardous Waste,
EPA-600/2-80-076, April 1980". Based upon this review and general 
knowledge of these wastes managed by Detrex for over 25 years, Detrex 
believes potential waste incompatibility is not a concern and thus proposes no 
further ongoing waste compatibility testing unless a new parameter for 
evaluation becomes evident. In the event of any parameter changes, Detrex 
will readdress waste compatibility.

Detrex also conducts a visual inspection of the hazardous 
waste during screening of the waste. Observations are made during sampling 
pertaining to abnormal solid content, color, or if it is an aqueous solution 
rather than an oil/solvent mixture.

Attachment C-4 presents a copy of the analytical report 
generated during waste screening. All appropriate laboratory results are 
documented on the laboratory report. In order to ensure the reliability and 
accuracy of the analytical results, Detrex Corporation has developed a Quality 
Assurance Project Plan (QAPP). A copy of this document is provided as 
Attachment C-5.



Date: 09/03/91 
Revision: 91-2 
Page: C-16

This document describes all laboratory procedures and 
related quality control/quality assurance procedures followed by Detrex 
Corporation laboratory personnel to ensure the reliability of analytical results.

C-3c Sampling Method [40 CFR §264.13(b)(3), §264.13(c)(2)]

The collection of concentrated waste samples is conducted 
by facility personnel. The samples are collected by glass thief. Sampling 
procedures are described in Attachment C-6.

C-3d Frequency of Analysis f264.13(b)(4l

Waste screening as described in the waste analysis plan is 
conducted on each shipment of wastes received from a customer.

The waste is sampled as per the sampling method 
presented in Section C-3c. A preliminary assessment of the waste sample will 
be made by running a rotary vacuum distillation and specific gravity test to 
determine the approximate solvent content and an ignitability test to ensure 
it is not potentially flammable. The sample is then submitted for organic 
analysis. Analytical procedures were described in Section C-3b and are further 
described in the QAPP.

Regardless of whether or not Detrex accepts the waste for 
processing, all of the foregoing knowledge, including laboratory results, is 
kept in the customer's file for future reference and comparison with future 
shipments, if they become a regular customer.

C-3e Additional Requirements for Wastes Generated Off Site 
[40 CFR § 264.13(b)(5)]

Each waste stream will be re-characterized annually, at a 
minimum, or when Detrex is notified or has reason to believe that the 
process or operation generating the hazardous waste has changed; or when 
the results of waste shipment inspections indicate that the hazardous waste 
received at the facility does not match the waste designated on the 
accompanying manifest. Detrex has implemented procedures requiring 
generators to notify Detrex when operation procedures change.
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ATTACHMENT C-1

GENERATORS WASTE MATERIAL PROFILE SHEET



ru< w’--

DETB.EX CORPORATION 
Solvents Division
issae EATON AVE- DETROIT. Ml ASa27 
0131 A01-AS5O FAX;I313I ASI-SOAA

GENERATOR’S WASTE MATERIAL 
PROFILE SHEET Code:. 

Date: . 

Sales:.

IMPORTANT: before we can accept hazardous waste for FHOCESSING or DISPOSAL. WE MUST ANALYZE A CROSS SECTIONAL SAMPLE UNIOUE TO
EACH WASTE STREAM AND TRULY REPRESENTING ALL PHYSICAL AND CHEMICAL PROPERTIES. IT IS EXTREMELY IMPORTANT, THEREFORE. THAT PROPER SAMPLING 
TECHNIQUE BE USED AND THAT THE SAMPLE BE DRAWN BY A GENERATOR'S EMPLOYEE FAMILIAR WITH BOTH THE WASTE STREAM AND SAMPLING TECHNIQUE. IN CASES 
WHERE THE SAMPLING IS DONE BY PERSONNEL OTHER THAN GENERATOR EMPLOYEES, A QUALIFIED GENERATOR EMPLOYEE SHALL WITNESS AND DIRECT THE SAMPLING 
PROCEDURE. AND SIGN THIS FORM IN THE APPROPRIATE PLACE. CHEMICAL ANALYSIS COMPLETED BY A REPUTABLE INDEPENDENT LABORATORY WILL BE ACCEPTED 
PROVIDING THE ANALYSIS IS IN SUFFICIENT DETAIL AND THE GENERATOR ASSURES US THAT PROPER SAMPLING TECHNIQUE WAS USED. PLEASE TYPE OR COMPLETE 
THIS FORM IN INK FOR EACH SAMPLE AND RETURN IT TO US AT THE ADDRESS CHECKED OFF ON THE REVERSE SIDE OF THIS FORM. PHOTO COPY FOR YOUR RECORDS.

A. GENERAL INFORMATION
Generator Name __________
Facility Address; __________

Phone:

Generator USEPA ID:. 
Generator State ID; _ 
Technical Contact; _
Title:____________
FAX: ___________

a MAIL INVOICES TO
Company Name: _____
Address: ____________

Phone:

Business Contact: 
Title:__________

FAX;

C. WASTE STREAM DESCRIPTION
Generators Common Name or Description of Waste Product

Process Description

OTE; Information □ Under SO PPM □ Between SO-500 PPM □ Over 500 PPM □ Solid G Liquid G Not Present
Pesticide information □ Under SO PPM □ Between SO ■ 500 PPM □ Over 500 PPM □ Solid G Liquid G Not Present
PCP Information □ Under SO PPM □ Between 50-500 PPM □ Over 500 PPM □ Solid G Uquid G Not Present

Dioxin information □ Under SO PPM □ Between so-500 PPM □ Over 500 PPM □ Solid G Liquid G Not Present

D. PROJECTED VOLUME: 
Quantity On Hand______

_ Gals Per; □ One Time, □ Week, □ Month, □ Quarter, □ Year 
. Generator Preference; □ Recycle and Return □ Disposal

E. SHIPPING AND HANDLING REQUIREMENTS 
Mode of Packaging; □ Drum □ buik □ Liquid □ solid 
Size of Containerfs) _______________________________

□ other.

Transfer Equipment Requirements (Dusty,Odiferous,Toxic voiitiie Fumes, Etc.):

special Requirements:.

F. HAZARDOUS PROPERTIES 
USEPA Hazardous Waste? □ yes 
State Hazardous Waste? □ yes 
Reactivity; □ None □ Pyrophoric 
Other Hazardous Characteristics:

□ None n Radioactive □ Etiological

□ NO USEPA Hazardous Code(s)
□ NO State Coders)__________
□ Shock Sensitive □ Explosive □ Water Reactive □ Other

□ Pesticide Manufacturing Waste □ Other
Is this waste product a hazardous material as defined by the United States Department of Transportation pursuant to the 
hazardous material transportation act?* □ Yes □ no 
If yes, please specify the following:

Proper D.O.T. Shipping Name: ______________
D.O.T. Hazard Class:_________________________________________ _____ ______ _
D.O.T. Identification Number(s): 
D.O.T. Shipping Container(s):__

•(SEE CFR 49 PART 172.101 FOR HAZARDOUS MATERIALS LIST AND CHARACTERISTICS)

GSF 8905.4 d (1/2)



Color Specific □ 0.65—0.80 □ 1.06-1.20 □ 1.70-t-
Odor: □ None □ Mild □ Strong Gravity □ 0.81-0.95 □ 1.21—1.40 □ Exact

Describe □ 0.96—1.05 □ 1.41 — 1.70
Physical State at 70* F:

□ Solid □ Liquid □ Powder Flash Point: □ 70* F. □ 140'F-200*F □ Closed Cup
Phases or Layers: □ 70*F—100*F □ 200*F □ Open Cup

□ Homogeneous □ Bilayered □ Multi-Layered □ 101*F-139*F □ No Flash □ Exact
Viscosity: Melt Point: •F

□ Low □ Medium □ High BTU Value: -------------------per pou ind per gallonSolids: n By Weight □ By Volume
Total •/. niMOlved •/., Suspended At pH (Indicate Range)

Free Liouids: □ Yes □ No Volume % □ ?0 □ 7.0 □ 12.5 □ N/A
Weight: n 2.1—4.0 D 7.1 — 10 D Fxar.t

□ Lbs./Gallons (Liquid) □ Lbs.Cubic Foot (Solids) □ 4.1-6.9 □ 10.1 — 12.5
% Solvent Recovery__________________
Still Bottom Type: □ Reeinous □ Oily

f. CHEMICAL COMPOSITION (Totals Must Add to 100%) Metals □ Total (PPM) □ EPA Extraction Procedure (mg/L)
Water Content % Arsenir. (As) RAinniiim LSel

% Rariiim /Rat Qiiuar/Ant

% Cadmiiim /Cdl
% Chrnmiiifn irrt Klirirol /Mh
% Mercurv (Hn\ 7lnr /7n^
% 1 AAri fPh) ChromiiiiD'i^Av iC'.r ^
% other Components ■ Total (PPM)

Nitrogens
% Cvanldes MaingAnft

% Sulohur Phenol ics

/. SAMPLING INFORMATION:
Date Sampled:______________
Type of Container: __________

.Time of Day. .Temperature. _*F
.Size:.

Type of Sampiing Device:__________________________
Were the Container and Sampling Device Clean? □ ves 
Method of Sampling: _____________________________

□ No Sampie Taken From: □ Drum □ Tank □ other 
__________________ IF&R Label Affixed To Sample? □ Yes □ No

Personnel: Sampler - (Please Print) ________
Waste Product Stored: □ mside □ Heated □ Not Heated □ Outside □ Outside But Under Roof

J. SPECIAL HANDLING INFORMATION.

□ Additional Page(s) Attached

K. CERTIFICATION: i the undersigned.anemployeeofthegeneratorandhavingproperauthoritygrantedbythegenerator.herebycertify
THAT THE SAMPLE DEFINED HEREIN IS A TRUE CROSS SECTIONAL SAMPLE REPRESENTING ALL PHYSICAL AND CHEMICAL PROPERTIES OF THE WASTE STREAM AS 
defined IN PARAGRAPH B HEREIN. AND THAT I HAVE EXAMINED AND AM FAMILIAR WITH THE INFORMATION SUBMITTED IN THIS AND ALL ATTACHED DOCUMENTS. AND THAT 
TO THE BEST OF MY KNOWLEDGE IT IS TRUE AND CORRECT. AND THAT ALL KNOWN AND SUSPECTED HAZARDS HAVE BEEN DISCLOSED.

GENERATOR PERSONNEL (SIGNATURE) (TITLE) (DATE)

DISTRIBUTOR SALESMAN /PLEASE PRINT)
(DATE)

L WASTE SAMPLE QUALIFICATION FEE: $_ 

Customer P.O. #_______________________
(SIGNEOI

SEND SAMPLE AND WASTE PROFILE TO: DETREX CORPORATION 12886 Eaton Ave., Detroit. MI 48227
Solvents Division

GSF 8905.4 d (2/2)



FAX: (313) 491-SOAA

DBTREX CORPORATION 

Solvents Division
12886 Eaton Ave.

DETROIT. MI 48227 TELEPHONE: 
(313) A91-A550

February 6, 1991

During the past three years, the United States Environmental Protection 
Agency (EPA) has promulgated a series of new regulations pertaining to the 
treatment, storage, disposal, classification and testing of hazardous waste. 
Detrex Corporation, Solvents Division has maintained all current required 
regulatory documentation throughout this period, for the purpose of protecting 
its customers from any potential liability risk, while still continuing to 
provide comprehensive environmental services.

In an effort to maintain these standards of service it is necessary to 
initiate the updating of all waste stream information records. We are asking all 
of our customers to complete the enclosed "Generator's Waste Material Profile 
Sheet", making particular note of the following areas:

1. Technical Contact (Sec. A)
This must be the person responsible for providing all of the correct waste 
stream and shipment information.

2. Complete Process Description (Sec. C)
Please detail the waste generation process, including any "special" 
aspects of your operation that affect the waste composition.

3. USEPA Hazardous Codes (Sec. F)
Note that in addition to your primary F 001 and/or F 002 listing, new 
D 040 (trichloroethylene) and D 039 (perchloroethylene) codes also apply 
as of September 25, 1990.
Example land - ban notification forms are included for reference.
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4. USDOT Shipping Name (Sec. F)
Example manifests are also enclosed for your waste type(s), disregard the 
descriptions which do not apply to your waste stream. Use these for 
shipping reference as well as for correct filling of the Waste Material 
Profile Sheet section.

5. Technical Contact Signature (Certification: Sec. K)
This must be signed for the form to be valid.

Please return the completed Profile Sheet to us, in the enclosed envelope, 
by February 28, 1991 so that we may expedite the updating of our files. If you 
have any questions, please contact your Detrex Account Representative or Joe 
Calderoni, our Quality Control Manager.

Thank you for your cooperation in allowing Detrex to continue to improve 
its services. We look forward to meeting your product and waste management needs 
for many more years to come.

Sincerely,

Ronald C. Hritzkowin 
Facility Manager

RCH:kh
CC; M.O. O'Connor, Sales Manager

R. Anderson, Account Representative 
P. Koehler, Account Representative
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Material Safety E
DETREX CHEMICAL INDUSTRIES. INC.
PO. BOX SOI,
DETROIT. V1ICHIGAN AB23 2

Approved by U.S. Dept, of Labor as “Essentiall

Data Sheet msd 8208.;2

ly similar’’ to Form 03HA-20 —"

Date; August. 1982 Edition:
Chemical Name and Synonyms; Perchloroethylene; 
tetrachloroethylene cASNo.; 127-18-4

Trade Name and Synonyms; DETREX PEPK,
Perchlor, Perchloroethylene

Chemical Family: Formula; CCl2*CCl2

DOT Shipping Name: Tetrachloroethylene DOT Hazard Class; 1897

SECTION 1 • PHYSICAL DATA
Boiling Point @ 760 mm Hg; 
250"F 121“C

Vapor Density {Air=1);
5.83

Specific Gravity (HjO=1); 
(20V20’C) 1.6

pH of Solutions;

6.8 tc 8.4

Freezing/Melting Point 
-8.2*F -22.3"C

Solubility (Weight % in
Water);
(?25“C 0.015%

Bulk Density;
13.6 lbs./gal. @ 20*C

Volume % Volatile;

Essentially ICO

Vapor Pressure;
(3 20’C « 14.2mmHg

Evaporation Rate 
iethyl ether-1): 0.09

Heat of Solution; Appearance and Odor Clear,
colorless liquid withNot Applicable ether-like odor.

SECTION 2 • HAZARDOUS INGREDIENTS Vo Hazard Data

Perchloroethylene (Stabilized) 100 See Sections 4 6i 5

SECTION 3-FIRE AND EXPLOSION HAZARD DATA
Flash Point °F (Method Used) Flammable Limits in Air (% by Volume) Extinguishing Media; For fires

None None
LEL: UEL:

involving perchloroethylene, 
use water, dry chemical or 
carbon dioxide.

rire riyimiiy rice ligncers snouxa wear pressure-aemana aeir-concainea ore,
apparatus for possible exposure to hydrogen chloride and possible traces of phosgene.

1 Inusual Fire and Exolosion Hazards; Perchloroethylene 
chloride and possible traces of phosgene. See 
attached.

involved in fires can decompose to hydrogen 
; Detrex warning letter Form SoL 3208.21

SECTION 4 • HEALTH HAZARD DATA
Permissible Exposure Limits (TLV); gee Section 5

Toxicity Data Ref.(l) Classification (Poison, Irritant, Etc.)

LCLoInhalation (rat) 4,000 ppm (4 hours) Inhalation; Moderatelv Toxic

LDso Dermal Skin/Eye; ^^9cid mildly irritating to skin; eye

LDmIngestion (rabbit) - 5,000 me/ks Ingestion; Tnv-ir

Fish,LC«(LethalConcentration)ggj^^^ ^ Aquatic: Tnv-fr

Human Exposure Information/Data Unconfirmed data’ exists which Indicate 
that perchloroethylene by Ingestion may be more toxic to humans than 
indicated by the available data. Such unconfirmed data report 
poisonings at doses as low as 500 mg/kg.

24-HOUR EMERGENCY ASSISTANCE: (313) 358-5800



Section 4(Cont'd)- Permissible Exposure Limits

Current OSHA permissible exposure limits (29CFR 1910.1000) are 100 ppm (8-hour TWA); 
100-200 ppm periodic excursions are allowed providing 8-hour TWA Is at or below 100 ppm; 
200-300 ppm excursions allowed only for maximum of 5 minutes In any 3-hour period;
300 ppm maximum allowable concentration (must not be exceeded).

ECTION 5 • EFFECTS OF OVEREXPOSURE
This section covers effects of overexposure for inhalation, eye/skin contact, ingestion and other types of overexposure 
information in the order of the most hazardous and the most likely route of overexposure.

Acute; Primarily a central nervous system depressant. Inhalation can cause Irritation 
of the respiratory tract, dizziness, nausea, headache, loss of coordination and 
equilibrium, unconsciousness and If exposed to high concentrations In confined or poorly 
ventilated areas, even death.

Liquid splashed In the eye can result In discomfort, pain and Irritation. Prolonged 
or repeated contact with liquid on the skin can cause Irritation and dermatitis. The 
problem may be accentuated by liquid becoming trapped against the skin by contaminated 
clothing and shoes. Skin absorption can occur.

Chronic; Prolonged exposure above the OSHA permissible exposure limits may result In 
liver and kidney damage. Perchloroethylene has been extensively studied for cancer 
both In the U.S. and Europe by government. Industry and academia. There la no 
documented evidence that perchloroethylene causes an Increased cancer Incidence In humans.

MSD 8208.22



EMERGENCY AND FIRST AID PROCEDURES:
Inhalation: Remove to fresh air. If not breathing, give artificial respiration, 
preferably mouth-to-mouth. If breathing is difficult, give oxygen. Call a physician.

Eya or Skin Contact: Flush eyes and skin with plenty of water (soap and water for skin) 
for at least 15 minutes, while removing contaminated clothing and shoes. If irritation 
occurs, consult a physician.

Ingestion: if conscious, drink a quart of water. DO NOT induce vomiting. Take
immediately to a hospital or physician. If unconscious, or in convulstions, take 
immediately to a hospital or physician. DO NOT give anything by mouth to an unconscious 
person.

Notes to Physician (Inducing Antidotes): NEVER administer adrenalin following perchloroethylene 
overexposure. Increased sensitivity of the heart to adrenalin may be caused by over
exposure to perchloroethylene.

SECTION 6. REACTIVITY DATA
stability:

Stable
Conditions to Avoid: Avoid open flames, hot glowing surfaces 
or electric arc.

Hazardous Polymerization:
Will not occur

Conditions to Avoid:
None

Incompatibility (Materials to Avoid): Avoid contamination with caustic soda, caustic potash or 
oxidizing materials. Shock sensitive explosives may be formed. Also see Detrex warning 
letter Form SoL 8208.21 attached.

Hazardous Decomposition Products: Hydrogen chloride and possibly traces of phosgene.

SECTION 7 * SPILL OR LEAK PROCEDURES (See Detrex Forms SoL 8208.14 and SoL 8208.15 attached)
Steps to be Taken if Material is Spilled or Released: Immediately evacuate the area and provide maximum 

ventilation. Unprotected personnel should move upwind of spill. Only personnel equipped 
with proper repiratory and skin/eye protection should be permitted in area. Dike area to 
contain spill. Take precautions as necessary to prevent contamination of ground and surface 
waters. Recover or absorb spilled material on sawdust or vermlcullte and sweep into closed 
containers for disposal. After all visible traces have been removed, thoroughly wet vacuum 
the area. DO NOT flush to sewer. If area of spill is porous, remove as much contaminated 
earth and gravel, etc., as necessary and place in closed containers for disposal. (See Below)

Waste Disposal Method

Contaminated sawdust, vermiculite or porous^surface must be disposed of in a permitted 
hazardous waste management facility. Recovered liquids may be reprocessed or 
incinerated or must be treated in a permitted hazardous waste management facility. Care 
must be taken when using or disposing of chemical materials and/or their containers to 
prevent environmental contamination. It is your duty to dispose of the chemical 
materials and/or their containers in accordance with the Clean Air Act, the Clean Water Act, 
the Resource Conservation and Recovery Act and all relevant state or local laws/regulations 
regarding disposal.



SECTION 8 • SPECIAL PROTECTION INFORMATION
’'?sp;r3toryProtection: For emergencies or working in confined areas, wear self-contained 
vr-?dthing apparatus or supplied air respiratory protection (use the "buddy system" and 
.-■‘■.ir a safety harness with a lifeline). In other circumstances involving potential 

rexposures, use NIGSH/MSHA-approved organic vapor respirator. (Observe limitations 
manufacturer.) Respiratory protection program must be in accordance with

' :n;i!ation (Tvoeh M:.cna.iical (General) - Sufficient to maintain workplace concentration below
r ^rnis.:i : le exposure j.imits.
H^3 -ro'econ: S0las’i'prsof goggles Glovos.’Polyethylene, neoprene or polyvinyl

iEquipment: uaiety shower and eye-wash fountain in immediate area. Personnel
prcr3- -a clothing and use 
29C-'R V'0,132.

of equipment must be in accordance with 29CFR 1910.133 and

SECT ON 9 • SPECIAL PRECAUTIONS
Precautions to be Taken During Handling and Storing:
• Do not use in poorly ventilated or confined spaces.
• Perchloroethylene vapors are heavier than air and will collect in low areas.
• Keep container closed when not in use.
• Do not store in open, unlabeled or mislabeled containers.
• Liquid oxygen or other strong oxidants may form explosive mixtures with perchloroethylene.
• This material or its vapors when in contact with flames, hot glowing surfaces or electric 

arc5- csn decompose to form hydrogen chloride gas and traces of phosgene.
• AVOID CONTAMINATION OF WATER SUPPLIES: Handlihg, storage and use procedures must be

carefully monitored to avoid spills or leaks. Any spill or leak has the potential to 
cai.u i underground water contamination which may, if sufficiently severe, render a 
driruing water source unfit for human consumption. Contamination that does occur 
canr.-It be easily corrected.

Other Precautions:
•AVOID PROLONGED OR REPEATED BREATHING OF VAPORS. High vapor concentrations - can cause

•zziness, unconsciousness or death. Long-term overexposure may cause liver/kidney injury.
-S'
a -

Pet'

NLY WITH ADEOUATE VENTILATION. Ventilation must be sufficient to limit exployee 
'-=3 perch] oroethylene below OSHA permissible exposure limit (8-hour TWA - 100 ppm; 
^ '3,; pp:::; raximum peak 300 ppm, 5 minutes in any 3 hours). Observance of lower 

u-llnec ■, n .Section 4) is advisable.
.TACT Uli'H EYES. Will cause irritation and pain. 

v.lL'jNGED OR REPEATED CONTACT WITH SKIN. May cause irritation or dermatitis.
Take internally. Swallowing may cause injury or death.

■ Z.\T, DRINK OR SMOKE IN WORK AREAS.

TC8S:
Registry of Toxic Effectos of Chemical Substances, 1978 

li'Strial Hygiene and Toxicology, Volume II,Second Edition, F.A. Patty,1963 
■ -.e.ro'.is Properties of Industrial Materials, Fifth Edition, N. I. Sax, 1979

:r,il Register, 45FR Hazardous Waste Management Systems Part III, Identification 
' Liiting of Hazardous Wastes, Page 33084, May 19, 1980 

5 ' :].er'ce Aavisory Board, Subcommittee on Airborne Carcinogens, September, 1980

'01 \3 :;his solvent (perchloroethylene) is used to clean and/or degrease a
vie- .eey of me .al and plastic parts, it should always be used in conjunction with 
ro; '^signed and fully controlled solvent vapor degreasing equipment that is in

o.-imp :a with the U. S. Environmental Protection Agency, OAQPS Guidelines, "Control 
Vc :-la Organic Emissions from Solvent Metal Cleaning", and/or any other applicable

f‘=‘ier ,cite or local regulatory guidelines.
Perchloroethylene is also used extensively in the commercial drycleaning 

clc .a, It should always be used in conjunction with properly designed and fully 
:ro squipmant that is in compliance with all applicable federal, state and local 
la .uidelines.

5rm :0 3208.22 Litho in U, S. A.
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DETREX CHEMICAL INDUSTRIES. INC. ----------------------------- -
P.O. BOX 501, •
DETROIT. MICHIGAN AS232 * « 1 • *

Approved by U.S. Dept, of Labor as “Essentially similar" to Form OSHA-20

Date: August, 1982 Edition; First
Chemical Name and Synonyms:
1,1,1-trichloroethane; methylchlorofoxnn
CAS No. 71-55-6

Trade Name and Synonyms: PERM-ETHANE® DG

Chemical Family: Formula: CH3CCI3

DOT Shipping Name: i ^ ^ ^ i-trichloroethane DOT Hazard Class: ORM-A

1. D. Number UN 2831

SECTION 1 • PHYSICAL DATA
Boiling Point @ 760 mm Hg: 
165.4“F

Vapor Density (Air=1); 

4.54

Specific Gravity (H20=1); 

1.300-1.320 (3 25V25*C

pH of Solutions: 

6.0 to 7.5

Freezing/Melting Point: 
-49®F -45“C

Solubility (Weight % in 
Water): Negligible

Bulk Density: 
10.80-10.97 Ibs/gal

Volume % Volatile: 
Essentially 100

Vapor Pressure: 
@25“C = 135imnHg

Evaporation Rate 
(ethyl ether = 1);0.35

Heat of Solution: 
Not Applicable

Appearance and Odor 
Clear, colorless liquid

SECTION 2 • HAZARDOUS INGREDIENTS Hazard Data

1,1,1-trichloroethane (Stabilized) 100 See Sections 4 & 5

SECTION 3-FIRE AND EXPLOSION HAZARD DATA
Flash Point °F (Method Used)
None when tested in accordance
wi DOT TPmi"f T“Ptn^n^Q

Flammable Limits in Air (% by Volume) 
LEL: 7% UEL: 15%

See Below_______

Extinguishing Media: 
water, dry chemical or

Special Fire Fighting Procedures: Fire fighters should wear a NIOSH/MSHA-approved pressure-demand, 
self-contained breathing apparatus for possible exposure to hydrogen chloride and possibly 
traces of phosgene. Use water only in degreasers when aluminum reaction occurs.
Unusual Fire and Explosion Hazards: Vapors concentrated in a confined or poorly ventilated area 
can be ignited upon contact with a spark, flame, or high intensity source of heat. This 
can occur at concentrations ranging between 7-15% by volume. Decomposition or burning 
can produce hydrogen chloride or possibly traces of phosgene. Also see Detrex warning 
letter Form SoL 8208.21 attached.

SECTION 4 • HEALTH HAZARD DATA
Toxicity Data Classification (Poison, Irritant, Etc.)
LCso Inhalation (rat) 8,000 ppm/7 hours Inhalation: Toxic
LD50 Dermal (rabbit) 15g/kg'‘^^ Skin/Eye: Liguid^mildly^irritating to skin;

LDsoIngestion (rat) 10-12g/kg (See Section 5) Ingestion: Not significantly toxic

Fish, LC 5o(Lethal Concentration) Not Determined Aquatic:

fuman Exposure Information/Data:

24-HOUR EMERGENCY ASSISTANCE: (313) 358-5800



SECTION 5 • EFFECTS OF OVEREXPOSURE
This section covers effects of overexposure for inhalation, eye/skin contact, ingestion and other types of overexposure 
information in the order of the most hazardous and the most likely route of overexposure.

missible Exposure Limits (TLV):

350 ppm - 8-hour time-weighted average (TWA) - OSHA 29CFR 1910.1000 (May 28, 1975). 

Acute

Primarily a central nervous system depressant. Inhalation can cause irritation of the 
respiratory system, dizziness, nausea, lightheadedness, headache, loss of coordination 
and equilibrium, unconsciousness and, if exposed to high concentrations in confined or 
poorly ventilated areas, even death. Depression of the circulatory system has been 
reported as a result of overexposure to 1,1,1-trichloroethane. The heart may be 
sensitized by overexposure and ventricular arrhvthmia may be induced by epinephrine 
administration.

Liquid splashed in the eyes can result in disconfort, pain and irritation. Prolonged 
or repeated contact with liquid on the skin can cause irritation and dermatitis. The 
problem may be accentuated by liquid becoming trapped against the skin by contaminated 
clothing and shoes. Skin absorption can occur.

Chronic

olonged exposure above the OSHA permissible exposure limits may result in liver and 
dney damage. 1,1,1-trichloroethane has been extensively studied for cancer both in 

the U.S. and Europe by government, industry and academia. There is no documented evidence 
that 1,1,1-trichloroethane causes an increased cancer incidence in humans.

MSP 8208.20



EMERGENCY AND FIRST AID PROCEDURES:
inhalation! Remove to fresh air. If not breathing, give artificial respiration, 
preferably mouth-to-mouth. If breathing is difficult, give oxygen. Call a physician.

Eya or Skin Contact! Flush eyes and skin with plenty of water (soap and water for skin) 
for at least 15 minutes, while removing contaminated clothing and shoes. If irritation 
occurs, consult a physician.

ingestion! if conscious, drink large quantities of water, DO NOT induce vomiting. Take 
immediately to a hospital or physician. If unconscious, or in convulsions, take immediately 
to a hospital. DO NOT give anything by mouth to an unconscious person.

Notes to Physicisn (Including Antidotes): NEVER administer adrenalin following 
1,1,1-trichloroethane overexposure. Increased sensitivity of the heart to adrenalin may 
be caused by overexposure to 1,1,1-trichloroethane.

SECTION 6. REACTIVITY DATA
Stability: stable Conditions to Avoid Avoid open flames, hot glowing 

surfaces or electric arcs.

Hazardous Polymerization: Conditions to Avoid
Will not occur. None

ncompatibillty (Materials to Avoid):
ivoid contamination with caustic soda, caustic potash or oxidizing materials.
Shock sensitive explosives may be formed. Avoid contact with aluminiun, magnesium,
zinc and alloys thereof under high pressures. See Detrex warning letter Form SoL 8208.21
attached.

Hazardous Decomposition Products: Hydrogen chloride and possibly traces of phosgene.

SECTION 7 » SPILL OR LEAK PROCEDURES (See Detrex Forms SoL 8208.14 and SoL 8208.15 attached)
Steps to be Taken if Material is Spilled or Released Immediately evacuate the area and provide maximum 
ventilation. Unprotected personnel should move upwind of spill. Only personnel equipped 
with proper respiratory and skin/eye protection should be permitted in area. Dike area to 
contain spill. Take precautions as necessary to prevent contamination of ground and surface 
waters. Recover or absorb spilled material on sawdust or vemlcullte and sweep into closed 
containers for disposal. After all visible traces have been removed, thoroughly wet vacuum 
the area. DO NOT flush to sewer. If area of spill is porous, remove as much contaminated 
earth and gravel, etc., as necessary and place in closed containers for disposal.
(See Below)

Waste Disposal Method Contaminated sawdust, vermiculite or porous surface must be disposed 
of in a permitted hazardous waste management facility. Recovered liquids 
may be re-processed of incinerated or must be treated in a permitted hazardous 
waste management facility. Care must be taken when using or disposing of 
chemical materials and/or their containers to prevent environmental contamination.
It is your duty to dispose of the chemical materials and/or their containers in accordance 
with the Clean Air Act, the Clean Water Act, the Resource Conservation and Recovery Act 
as well as any other relevant federal, state or local laws/regulations regarding disposal.



SECTION 8»SPECIAL PROTECTION INFORMATION
Respiratory Protection: For emergencies or working in confined areas, wear self-contained 
breathing apparatus or supplied air respiratory protection (use the "buddy system" and 
ear a safety harness with a lifeline). In other circumstances involving potential 
erexposure, use NIOSH/MSHA-approved organic vapor respirator. (Observe limitations

-irected by manufacturer.) Respiratory protection program must be in accordance with
9Qrt7T? IQin 17A_______________________________________________________ _________________________
Ventilation (Tyoei: Dilution (General) or Local Exhaust - Sufficient to maintain workplace 
concentration below permissible exposure limits. _______
Eye Protection:

Solashproof Goggles Gloves: polyethylene, neoprene or polyvinyl
Other Protective Equipment Safety shower and eye-wash fountain in immediate area. Personnel 
protective clothing and use of equipment must be in accordance with 29CFR 1910.133 and 
29CFR 1910.132.

SECTION 9 • SPECIAL PRECAUTIONS
Precautions to be Taken During Handling and Storing:

• Do not use in poorly ventilated or confined areas.
• 1,1,1-trichloroethane vapors are heavier than air and will collect in low areas.
• Keep container closed when not in use.
• Do not store in open, unlabeled or mislabeled containers.
• Liquid oxygen or other strong oxidants may form explosive mixtures with 

1,1,1-trichloroethane.
• This material or its vapors when in contact with flames, hot glowing surfaces or electric 

arcs can decompose to form hydrogen chloride gas and traces of phosgene.
•AVOID CONTAMINATION OF WATER SUPPLIES: Handling, storage, and use procedures must be 

carefully monitored to avoid spills or leaks. Any spill or leak has the potential to 
cause underground water contamination which may, if sufficiently severe, render a 
drinking water source unfit for human consumption. Contamination that does^occur cannot 

e easily corrected.
chlorinated solvent used as a flashpoint suppressant must be added in sufficient quantity 

or the resultant mixture may have a flashpoint lower than the flammable component.
• Caution should be taken not to use in pressurized or totally enclosed system of light 

metal construction such as aluminum, magnesium, zinc or alloys thereof. Example, paint or 
adhesive spray system. (See Detrex Form SoL 8208.21 attached.)

Other Precautions:
• AVOID PROLONGED OR REPEATED BREATHING OF VAPORS. High vapor concentrations can cause 

dizziness, unconsciousness or death. Long-term overexposure may cause liver/kidhey 
inj ury.

• USE ONLY WITH ADEQUATE VENTILATION. Ventilation must be sufficient to limit employee 
exposure to 1,1,1-trichloroethane below OSHA permissible limits (8-hour TWA 350 ppm). 
Observance of lower limits (outlined in Section 4) is advisable.

• AVOID CONTACT WITH EYES. Will cause irritation and pain.
• AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. May cause irritation or dermatitis.
• DO NOT TAKE INTERNALLY. Swallowing may cause injury or death.
• DO NOT EAT, DRINK, OR SMOKE IN WORK AREAS.
RsfOrGnCGSl NIOSH Registry of Toxic Effects of Chemical Substances, 1978

2. Industrial Hygiene and Toxicology. Volume U, Second Edition. F. A. Patty, 1963
3. Dangerous Properties of Industrial Materials, Fifth Edition, N. I. Sax, 1979
4. Industrial Toxicology, Hamilton and Hardy, 1974
5. Toxicity and Metabolisms of Industry Solvents. Browning, 1965
6. Toxicology, the Basic Science of Poisons, Casarett and Ooull. 1980
7. Federal Register, 4SFR Hazardous Waste Management Systems Part UI, Identification and

Listing of Hazardous Wastes, Page 33084, May 19, 1980
8. EPA Science Advisory Board, Subcommittee on Airborne Carcinogens, September, 1980

)nifT10fltS. As this solvent (1,1,1-trichloroethane) is used to clean and/or degrease a wide variety of metal 
and plastic parts, it should always be used in conjunction with properly designed and fully con
trolled degreasing equipment that is in compliance with the U.S. Environmental Protection Agency,
OAQPS Guidelines, "Control of Volatilo Organic Emissions from Solvent Metal Cleaning", and/or 
ail other applicaUo federal, state and local regulatory guidelines.

Detrex Form MSD 8208.20 Litho in U. S. A.



MatGrial SafGtv Data Sheet msd 8208.i9
DETREX CHEMICAL INDUSTRIES, INC.
P.O. BOX 501.
OeTROIT. MICHIGAN 48232

•

Approved by U.S. Dept, of Labor as “Essentially similar” to Form OSHA-20

Date; August, 1982 Edition; First
Chemical Name and Synonyms; Trichloroethylene; 
trichloroethene CAS No.: 79-01-6

Trade Name and Synonyms; PERM-A-CLOR® NA, 
Trichlor, Trichlorethylene

Chemical Family; Halogenated Hydrocarbons Formula; CHCl =■ CCI2

DOT Shipping Name; trichloroethylene DOT Hazard Class; ORM-A UN1710 (RQ 1000#/454kg)

SECTION 1 • PHYSICAL DATA
Boiling Point @ 760 mm Hg: 

188“F
Vapor Density (Air=1): 

4.54
Specific Gravity (H20=1 ); 
(20“/20“C) 1.465

pH of Solutions: 
6.7 to 7.5

Freezing/Melting Point:
-123.5*F -86.4“C

Solubility (Weight % in 
Water); o.ll @ 25“C

Bulk Density;
@ ZO^C 12.2 lbs./gal.

Volume % Volatile: 
Essentially 100

Vapor Pressure:
@ 20®C = 57.8mmHg

Evaporation Rate 
(ethyl ether=l): 0.28

Heat of Solution: 
'Jot Applicable

Appearance and Odor Clear, 
colorless liquid with 
ether-like odor.

SECTION 2 • HAZARDOUS INGREDIENTS Hazard Data
Trichloroethylene (Stabilized) 100 See Sections 4

and 5

SECTION 3-FIRE AND EXPLOSION HAZARD DATA
Flash Point °F (Method Used) None 

when tested in accordance witH 
DOT requirements. (See Below)

Flammable Limits in Air (% by Volume) 
See Below

LEL: 12.5% UEL; 90%___

Extinguishing Media; Water, dry 
chemicals or carbon dioxide.

Special Fire Fighting Procedures; Fire fighters should wear NIOSH/MSHA pressure-demand, self- 
contained breathing apparatus for possible exposure to hydrogen chloride and possibly 
traces of phosgene.
Unusual Fire and Explosion Hazards; Vapors concentrated in a conf ined or poorly ventilated area 

can be ignited upon contact with a spark, flame or high-intensity source of heat. This 
can occur at concentrations of approximately 12.5% and above by volume. Decomposition or 
burning can produce hydrogen chloride and possibly traces of phosgene.

Also see Detrex warning letter Form SoL 8208.21 attached.

SECTION 4 • HEALTH HAZARD DATA
Permissible Exposure Limits (TLV);

See Section 5
Toxicity Data Ref. (1),(2) Classification (Poison, Irritant, Etc.)

LCLoInhalation (rat) - 8,000 ppm/4 hour Inhalation: Toxic

LD50 Dermal Skin/Eve: Liquid mildly irritant to skin; 
eve irritant.

LD;o Ingestion (rat) - 4,900 - 7,000 mg/kg Ingestion: Slightly to moderately toxic

Fish, LC so(Lethal Concentration) Not Determined Aquatic;

Human Exposure Information/Data; Unconfirmed data’ exists which indicate that trichloroethylene 
by ingestion may be more toxic to humans than indicated by the available animal data. Such 
unconfirmed data report poisonings at doses as low as 50 me/ke._____ __

24-HOUR EMERGENCY ASSISTANCE: (313) 358-5800



Section 4 (Cont*d) - Permissible Exposure Limits
Current OSHA permissible exposure limits (29CFR 1910.1000) are 100 ppm (8-hour TWA); 
100-200 ppm periodic excursions are allowed providing 8-hour TWA is at or below lOO ppm; 
'“00-300 ppm excursions allowed only for maximum of 5 minutes in any 2-hour period;

0 ppm maximum allowable concentration (must not be exceeded).

SECTION 5 • EFFECTS OF OVEREXPOSURE
is section covers effects of overexposure for inhalation, eye/skin contact, ingestion and other types of overexposure 

formation in the order of the most hazardous and the most likely route of overexposure.

Acute: Irritant and central nervous system depressant. Inhalation can cause irritation
of the respiratory tract, dizziness, nausea, headache, loss of coordination and 
equilibrium, unconsciousness and, if exposed at high concentrations in confined or 
poorly ventilated areas, even death. Fatalities following severe acute exposure at high 
concentrations have been attributed to ventricular fibrillation resulting in cardiac 
failures.3
Liquid splashed in the eye can result in discomfort, pain and irritation. Prolonged or 
repeated contact with liquid on the skin can cause irritation and dermatitis. The problem 
may be accentuated by liquid becoming trapped against the skin by contaminated clothing 
and shoes. Skin absorption can occur.
Chronic: Prolonged exposure above the OSHA permissible exposure limits may result in
liver and kidney damage. Trichloroethylene has been extensively studied for cancer both 
in the U.S. and Europe by government, industry and academia. There is no documented 
evidence that Trichloroethylene causes an increased cancer incidence in humans.

MSD 8208.19



EMERGENCY AND FIRST AID PROCEDURES:
Inhalation: Remove to fresh air. If not breathing, give artificial respiration, preferably
mouth-to-mouth. If breathing is difficult, give oxygen. Call a physician .

Eye or Skin Contact Flush eyes and skin with plenty of water (soap and water for skin) 
for at least 15 minutes, while removing contaminated clothing and shoes. If irritation 
occurs, consult a physician.

InQeStiOn: if conscious, drink a quart of water. DO NOT induce vomiting. Take immediately
to a hospital or physician. If unconscious, or in convulsions, take immediately to a hospital 
or physician. DO NOT give anything by mouth to an unconscious person.

Notes to Physicisn (IncludingAntidotes): NEVER administer adrenalin following trichloroethylene 

overexposure. Increased sensitivity of the heart to adrenalin may be caused by overexposure 
to trichloroethylene.

SECTION 6. REACTIVITY DATA
Conditions to Avoid: Avoid open flames, hot glowing surfaces 
or electric arcs.

Stability:
Stable

ardous Poiymerization:
Will not occur

Conditions to Avoid:
None

Incompatibility (Materials to Avoid): Avoid contamination with caustic soda, caustic potash or oxidizing! 
materials. Shock sensitive explosives may be formed.
See Detrex warning letter Form SoL 8208.21 attached.

Hazardous Decomposition Products: Hydrogen chloride and possibly traces of phosgene.

SECTION 7 - SPILL OR LEAK PROCEDURES (See Detrex Forms SoL 8208,14 and SoL 8208 15 attached)

Steps to be Taken if Material is Spilled or Released: Immediately evacuate the area and provide maximum 
ventilation. Unprotected personnel should move upwind of spill. Only personnel equipped 
with proper respiratory and skin/eye protection should be permitted in area. Dike area to 
contain spill. Take precautions as necessary to prevent contamination of ground and sur
face waters. Recover or absorb spilled material on sawdust or vermlculite and sweep into 
closed containers for disposal. After all visible traces have been removed, thoroughly wet 
vacuum the area. DO NOT flush to sewer. If area of spill is porous, remove as much con
taminated earth and gravel, etc., as necessary and place in closed containers for disposal. 
(See Below)

Waste Disposal Method: Contaminated sawdust, vermlculite or porous surface must be disposed ot 
in a permitted hazardous waste management facility. Recovered liquids may be reprocessed or 
incinerated or must be treated in a permitted hazardous waste management facility.'^ Care 
must be taken when using or disposing of chemical materials and/or their containers to pre-- 
ent environmental contamination. It is your duty to dispose of the chemical materials and/or 

_heir containers in accordance with the Clean Air Act, the Clean Water Act, the Resource 
Conservation and Recovery Act and all relevant state or local laws/regulations regarding 
disposal of hazardous waste.



SECTION 8»SPECIAL PROTECTION INFORMATION
Respiratory Protection: For emergencies or working in confined areas, wear self-contained 
breathing apparatus or supplied air respiratory protection (use "buddy system", also use 
harness and lifeline). In other circumstances involving potential overexposures, use 

JSH/MSHA-approved organic vapor respirator. (Observe limitations directed by 
iiufacturer.) Respiratorv protection program must be in accordance with 29CFR 1910.134.

Ventilation (Type): Mechanical (General) - Sufficient to maintain workplace concentration 
below permissible exposure limits. _____
Eye Protection: gplashproof goggles. I Gloves: Polyethylene, neoprene or polyvinyl
Other Protective Equipment Safety shower and eye-wash fountain in immediate area. Personnel 
protective clothing and use of equipment must be in accordance with 29CFR 1910.133 and 
29CFR 1910.132.
SECTION 9 - SPECIAL PRECAUTIONS
Precautions to be Taken During Handling and Storing: ^ ^Do not use in poorly ventilated or confined spaces.
• Trichloroethylene vapors are heavier than air and will collect in low areas.

Keep container closed when not in use.
• Do not store in open, unlabeled or mislabeled containers.
• Liquid oxygen or other strong oxidants may form explosive mixtures with trichloroethylene
• This material or its vapors when in contact with flames, hot glowing surfaces or 

electric arcs can decompose to form hydrogen chloride gas and traces of phosgene.
• AVOID CONTAMINATION OF WATER SUPPLIES: Handling, storage and use procedures must be

carefully monitored to avoid spills or leaks. Any spill or leak has the potential to 
cause underground water contamination which may, if sufficiently severe, render a 
drinking water source unfit for human consumption. Contamination that does occur 
cannot be easily corrected.

Other Precautions:
• AVOID PROLONGED OR REPEATED BREATHING OF VAPORS. High vapor concentrations can cause 

dizziness, unconsciousness or death. Long term overexposure may cause liver/kidney 
injury.

• USE ONLY WITH ADEQUATE VENTILATION. Ventilation must be sufficient to limit employee 
exposure to trichloroethylene in work area at or below OSHA permissible exposure 
limits (8-hour TWA - 100 ppm; ceiling - 200 ppm; maximum peak - 300 ppm, 5 minutes in 
every 2 hours). Observance of lower limits (outlined in Section 4) is advisable.

• AVOID CONTACT WITH EYES. Will cause irritation and pain.
• AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. May cause irritation or dermatitis.
• DO NOT TAKE INTERNALLY. Swallowing may cause injury or death.
• DO NOT EAT, DRINK OR SMOKE IN WORK AREAS.

References: ’ ~
1. NIOSH Registry of Toxic Effects of Chemical Substances, 1978
2. Industrial Hygiene and Toxicology, Volume II, Second Edition, F. A. Patty, 1963
3. Dangerous Properties of Industrial Materials, Fifth Edition, N. I. Sax, 1979
4. Industrial Toxicology, Hamilton and Hardy, 1974
5. Toxicity and Matabolisms of Industrial Solvents, Browning, 1965
6. Toxicology, the Basic Science of Poisons, Casarett and Doull, 1975
7. Federal Register, 45FR Hazardous Waste Management Systems Part III, Identification and 

Listing of Hazardous Wastes, Page 33084, May 19, 1980
8. EPA Science Advisory Board, Subcommittee on Airborne Carcinogens, September, 1980

Comments:As this solvent (trichloroethylene) is used primarily to clean and/or degrease a wide 
variety of metal and plastic parts, it should always be used in conjunction with properly 
designed and fully controlled solvent vapor degreasing equipment that is in compliance
ith the U.S. Environmental Protection Agency, OAQPS Guidelines, "Control of Volatile
rganic Emissions from Solvent Metal Cleaning", and/or all other applicable federal, 

state or local regulatory guidelines.

Detrrx Form MSD 8208.19 Litho in U.S. A.



Material Safety Data Sheet MSD 8208.22

DETREX CORPORATION P O Box 5111 Southfield Ml 48086-5111
rev.11/85

Approved by U.S. Dept, of Labor as “Essentially similar” to Form OSHA-20

Date: November, 1985 Edition; Second

Chemical Name and Synonyms: Perchloroethylene; 
tetrachloroethylene ^,^5 127-18-4

Trade Name and Synonyms: DETREX PERK
GOLD SHIELD PERK
Perchlor, Perchloroethylene

Chemical Family: Halopenated HvdrocarhnTK; Formula: CCla^CClg

DOT Shipping Name. Tetrachloroethylene DOT Hazard Class: ORM-A UN1897

SECTION 1 • PHYSICAL DATA
Boiling Point @ 760 mm Hg. 
lire 250“F

Vapor Density (Air=1).
5.83

Specific Gravity (HjO^l);
1.6 (3 20/20°C

pH of Solutions
6.8 to 8.4

Freezing/Melting Point: 
-22.3°C -8.2F

Solubility (Weight % in 
’0.015% @ 25“C

Bulk Density:
13.6 lbs./gal. <3 20°C

Volume % Volatile:
100

Vapor Pressure
14.2mmHg (? 20°C

Evaporation Rate 
(ethyl ether-1):0.09

Heat of Solution 
Not Applicable

Appearance and Odor:
Clear, colorless liquid 
with ether-like odor.

SECTION 2 • HAZARDOUS INGREDIENTS % Hazard Data
Perchloroethylene (Stabilized) 100 See Section 4 i, 5

SECTION 3-FIRE AND EXPLOSION HAZARD DATA
Flash Point (Method Used)
None when tested in accordance 
with DOT requirements

Flammable Limits in Air (% by Volume)
LEL: 

none
UEL: 

none

Extinguishing Media: For fires 
involving perchloroethylene, 
use water, dry chemical or 
carbon dioxide.

Spec^l Fire Fighting Procedures: Fire fighters should wear NIOSH/MSHA-approved pressure-demand 
self-contained breathing apparatus for possible exposure to hydrogen chloride and 
possible traces of phosgene.

Unusual Fire and Exolosion Hazards. Perchloroethylene involved in fires can decompose to hydrogen 
chloride and possible traces of phosgene.

SECTION 4 • HEALTH HAZARD DATA
Toxicity Data See Reference 1 Classification (Poison, Irritant, Etc.)

LCso Inhalation (rat) 4,000 ppm (4 hours) Inhalation: Moderately Toxic

LD50 Dermal Not Determined Skin Not Determined

Skin/Eye Irritation See Section 5 Skin/Eye

LD50Ingestion (rabbit) 5000 mg/kg Ingestion Slightly Toxic

Fish,LC«(LethalConcentration)ggj,^^ 100-10 oom Aquatic: Toxic

Human Exposure Information/Data; Unconfirmed data’ exists which indicate
that perchloroethylene by ingestion may be more toxic to humans than 
indicated by the available data. Such unconfirmed data report 
poisonings at doses as low as 500 mg/kg.

24-HOUR EMERGENCY ASSISTANCE: (313) 358-5800



SECTION 5 • EFFECTS OF OVEREXPOSURE
This section covers effects of overexposure for inhalation, eye/skin contact, ingestion and other types of overexposure
information in the order of the most hazardous and the most likely route of overexposure.

P issibleExposure Limits The individual permissible exposure limits are as follows:

OSHA: 100 ppm, 8-hour TWA (time-weighted average); 100-200 ppm periodic excursions are
allowed providing 8-hour TWA is at or below 100 ppm; 200-300 ppm excursions 
allowed only for maximum of 5 minutes in any 3-hour period; 300 ppm maximum 
allowable concentration (must not be exceeded); 29CFR 1910.1000.

ACGIH: 50 ppm, 8-hour TWA (time-weighted average); 200 ppm, STEL (15-minute short
term exposure limit)

ACUTE

Inhalation: Perchloroethylene is primarily a central nervous system depressant and can
cause possible central nervous system damage with overexposure. Inhalation can cause 
irritation of the respiratory tract, dizziness, nausea, headache, loss of coordination 
and equilibrium, unconsciousness and even death in confined or poorly ventilated area. 
Fatalities following severe acute exposure to various chlorinated solvents have been 
attributed to ventricular fibrillation.

Eye/Skin: Liquid splashed in the eye can result in discomfort, pain and irritation. 
Prolonged or repeated contact with liquid on the skin can cause irritation and 
dermatitis. The problem may be accentuated by liquid becoming trapped against the skin 
by contaminated clothing and shoes, and skin absorption can occur.

Ingestion: Swallowing of this material may result in irritation of the mouth and GI
:t along with other effects as listed above for Inhalation. Vomiting and subsequent 

. iration into the lungs may lead to chemical pneumonia and pulmonary edema which is a 
potentially fatal condition.

CHRONIC

Prolonged exposure above the OSHA permissible exposure limits may result in liver and 
kidney damage. Perchloroethylene has been extensively studied for its cancer potential. 
There is no documented evidence to suggest that perchloroethylene causes an increased 
cancer incidence in humans, nor does available information from animal studies suggest 
that this material poses a carcinogenic risk to humans under conditions adhering to 
recommended occupational guidelines.

MSD 8208.22



EMERGENCY AND FIRST AID PROCEDURES:
Inhsidtioni Remove to fresh air. If not breathing, give artificial respiration, 
preferably mouth-to-mouth. If breathing is difficult, give oxygen. Call a physician.

Ey© or Skin Contact Flush eyes and skin with plenty of water (soap and water for skin) 
for at least 15 minutes, while removing contaminated clothing and shoes. If irritation 
occurs, consult a physician. Thoroughly clean contaminated clothing and shoes before 
reuse or discard.

Ingestion: if conscious, drink large quantities of water. DO NOT induce vomiting. Take 
immediately to a hospital or physician. If unconscious, or in convulsions, take 
immediately to a hospital. DO NOT attempt to give anything by mouth to an unconscious 
person.

Notes to Physicisn (Including Antidotes): NEVER administer adrenalin following perchloroethylene
overexposure. Increased sensitivity of the heart to adrenalin may be caused by over
exposure to perchloroethylene.

SECTION 6. REACTIVITY DATA
stability:

Stable
Conditions to Avoid: Avoid open flames, hot glowing surfaces 
or electric arcs.

Hazardous Polymerization:
Will not occur

Conditions to Avoid:
None

Incompatibility (Materials to Avoid): Avoid contamination with caustic soda, caustic potash or 
oxidizing materials. Shock sensitive explosives may be formed.

Hazardous Decomposition Products: Hydrogen chloride and possibly traces of phosgene.

SECTION 7 • SPILL OR LEAK PROCEDURES
Steps to be Taken if Material is Spilled or Releasecfc immediately evacuate the area and provide maximum 
ventilation. Unprotected personnel should move upwind of spill. Only personnel equipped 
with proper respiratory and skin/eye protection (See Section 8) should be permitted in 
area. Dike area to contain spill. Take precautions as necessary to prevent contamination 
of ground and surface waters. Recover spilled material on adsorbents, such as sawdust or 
vermiculite, and sweep into closed containers for disposal. After all visible traces, 
including ignitable vapors, have been removed, thoroughly wet vacuum the area. DO NOT 
flush to sewer. If area of spill is porous, remove as much earth and gravel, etc. as 
necessary and place in closed containers for disposal.

Waste Disposal Method: Contaminated sawdust, vermiculite or porous surface must be dis
posed of in a permitted hazardous waste management facility. Recovered liquids may be 
reprocessed or incinerated or must be treated in a permitted hazardous waste management 
facility. Care must be taken when using or disposing of chemical materials and/or 
their containers in accordance with the Clean Air Act, the Clean Water Act, the 
Resource Conservation and Recovery Act as well as any other relevant federal, state, or 
local laws/regulations regarding disposal.

CRA - Hazardous Waste Number - U-210



SECTION 8»SPECIAL PROTECTION INFORMATION
Respiratory Protection: use a half or full facepiece organic vapor chemical cartridge or canister
respirator wlien concentrations exceed permissible limits. Use self-contained breathing apparatus 
(SCBA) or full facepiece airline respirator with auxiliary SCBA operated in the pressure-demand mode 

emergencies and for all work performed in storage vessels, poorly ventilated rooms, and other 
fined areas. Respirators must be approved by NIOSH or MSHA. The respirator use limitations made 

by NIOSH/MSHS®f^ and by the manufacturer must be observed. Respiratory protection programs must be 
observed. Respiratory protection programs must be in accordance with 29CFR 1910.134.

Ventilation (Tyoe): Use local exhaust or dilution ventilation as appropriate to control exposures to
below permissible limits.
Eye Protection: Splashproof goggles GIovm: Viton , Polyvinyl alcohol*.

For limited service only: Nitrile.
(*degrades in water)

Other Protective Equipment Boots, aprons, or chemical suits should be used when necessary to prevent 
skin contact. Personnel protective clothing and use of equipment must be in accordance with 
29CFR 1910.133 and 29CFR 1910.132.

SECTION 9 * SPECIAL PRECAUTIONS
Precautions to be Taken During Handling and Storing:

e Do not use in poorly ventilated or confined spaces without proper respiratory protection 
(See Section 8).

• Perchloroethylene vapors are heavier than air and will collect in low areas.
• Keep container closed when not in use.
• Store only in closed, properly labeled containers.
• This material or its vapors when in contact with flames, hot glowing surfaces or electric arcs can 

decompose to form hydrogen chloride gas and traces of phosgene.
• AVOID CONTAMINATION OF WATER SUPPLIES. Handling, storage and use procedures must be carefully 

monitored to avoid spills or leaks. Any spill or leak has the potential to cause underground 
water contamination which may, if sufficiently severe, render a drinking water source unfit for 
human consumption. Contamination that does occur cannot be easily corrected.
A chlorinated solvent used as a flashpoint suppressant must be added in sufficient quantity or the 
resultant mixture may have a flashpoint lower than the flammable component.

• Do not use cutting or welding torches on drums that contained perchloroethylene unless properly 
purged and cleaned.

Other Precautions;
• Do not breathe vapors. High vapor concentrations can cause dizziness, unconsciousness, possible 

central nervous system damage or death. Long-term overexposure may cause liver/kidney Injury.
• Use only with adequate ventilation. Ventilation must be sufficient to limit employee exposure to 

perchloroethylene below permissible exposure limits. Observance of lower limits (outlined in 
Section 5) is advisable.

• Avoid contact with eyes. Will cause irritation and pain
• Avoid prolonged or repeated contact with skin. May cause irritation or dermatitis.
•Do not swallow. Swallowing may cause injury or death.
• Do not eat, drink, or smoke in work areas.

References: 1. NIOSH registry of Toxic Effects of Chemical Substances, 1978
2. Industrial Hygiene and Toxicology, Volume II, Second Edition, F. A. Patty, 1963
3. Dangerous Properties of Industrial Materials, Fifth Edition, N. I. Sax, 1979
4. EPA Science Advisory Board, Subcommittee on Airborne Carcinogens, September, 1980
5. Encyclopedia of Chemical Technology, Volume 5, Third Edition, Klrk-Othmer, 1979
6. NIOSH/OSHA Occupational Health Guidelines for Chemical Hazards, DHHS (NIOSH)

Publication No. 01-123, January, 1981
7. NIOSH/OSHA Pocket Guide to Chemical Hazards, DHEW (NIOSH) Publication No. 78-210 

September, 1978

Comments: As this solvent (perchloroethylene) is used to clean and/or degrease a wide variety of
metal and plastic parts, it should always be used in conjunction with properly designed and fully 
controlled solvent vapor degreasing equipment that is in compliance with the U. S. Environmental 
Protection Agency, OAQPS Guidelines, "Control of Volatile Organic Emissions from Solvent Metal 
Cleaning", and/or any other applicable federal, state or local regulatory guidelines.

Perchloroethylene is also used extensively in the commercial drycleaning of clothes. It 
luld always be used in conjunction with properly designed and fully controlled equipment that is 
compliance with all applicable federal, state and local regulatory guidelines.

DETREX AUTHORIZED SIGNATURE
Detrex Form MSD 8206.22 Litho in U.S. A.



Material Safatv Data Sheet
•ksvaew ismiieYnice lai^OETnEX CHcmiCAL INwwwTnl69. Ilsw.
P.e. BOM BOV
OKTPVOlT. MICHIGAN AGBSa UhJ
Approved by U.8. Dept, of Labor as “Baaentlally alntllar” to Form 08HA*20

Data: EdKIoni
Chemical Name ana Synonyms: Methylene Chloride;
dl chlorefflethine CAS No.; 75-09*Z

Trade Nome and Synonyms: Matnyiana Chloride

Chemical Family; Hatoganated Hydrocarbons Formula: CHaCta
DOT Shipping Name. Methylana Chloride OOTHoaardOaaa: QRM-A • UNISOS

SECTION 1 • PHYSICAL DATA
Boiling Point 0 760 mm Hg: 

lOld^F 09.IFC)
Vapor DanaUy (Alral):

62lFc*2,f3
Speelfie Gravity

1.SS
pH of Solutioni:

Neutral

Freeiing/Mehlng Point:
•142.1*F <*96.7*0

eolubility (Weights In
2g/lOQ ml

Bulk Density;
1 ZfC 11.19 IDI./9II.

Volumo4liVoletilac

EsantlUly 100
Vapor Praaaure:

6 ttPc • 349mmHg
Evaporation Rate

teinyi ether Mi.iLTl
Heat of Solution; Appoaranea and Odor clear,

Not Applicable colortass liquid with ethfr-lliw eder.

SECTION 2 * HAZARDOUS INGREDIENTS It Hazard Data

Malhyitnc Chloride IStdiillzad) IQO See Sections 4 and 5

SECTION 3‘FIRE AND EXPLOSION HAZARD DATA
Flash Point *F (Method Used) Noni 
when tested In Kcordance with 
DOT requirements. _____

I Flammable Limits in Air by Volume) 
Sh Below

LEL lat UEl: 19%

Extinguishing Media; For fires 
involving methylene chloride, use 
witer. dry chemicels or COa.

Soecial Fire Fighting Procedures: Fire ftghters should wear NIO$H/MSHA-tpproved, self •contained Oreething apparetus
for petiiblo exposure to hydrogen chlorldo and possibio trKos of phosgene.

Unusual Fire end txploaion Haaerds; Vepon concentrated in a poorly ventilated area can be ignited upon contact with 
a spark, flame or high Intensity source of heat. This can occur at concentrations between 12% and 19% by volume. 
Decomposition or burning can produce hydrogen chloride «id peesibly treees of phosgene. Also see Oetrex warning letter 
Form Sol BZ0BL21 attached.

SECTION 4 ■ HEALTH HAZARD DATA
Permiesihie Exposure Limits (TLV): MOppm (7WAI Se# Section 4 (Confdi next pago

Texieity Data Cleeaificalion (Polaon, Irritant, Etc.)

LC- Inhalation M»PPinf2hri.LC».innatatton ycLo'Ihumen) SOOppnVinrs. Inhalation: Toxic

LD« Dermal Skin/Eye: Liquid mildly Irrileting to skin; oye Irritant.
LOjo Ingestion ~ iraO • 2.l36mg/kg ingestion: Slightly toxic

Pith. LC M<L*thai Concentration) Not determlnod Aquaiic

Human Exposure informatlon/Oata:

* Lowest published toxic concentration.

24-HOUR EMERGENCY ASSISTANCE: (313) 338-5800



SKikin A teantw - Nnninibli 6«omr» UwK
Current OSHA ptrtnissAi* «poiur# limits (2fCFii mo.10001 sri SOOppm ll-hour TVHA); 900-1.000 ppm period excursions 
are aiiiMed providing TMA Is et or below MOppim l,000-2.00oppffl meursions ellowed only for mnimuin of five minutes 
In any {-fiour ptriod -* toooppm mvimum eiiowttie concenirKlon (inusi not be exceeded).

*NIOSH reeommends that tha IWA exposure limit for methylenechlortdo Is TSppn. In the absence of occupational tx- 
posuro to carbon monoxide (CO) above a TVfA of dppm up to a 10-hour workday, occupational exposure to nethylena 
chloride shall be controlled so that Norkers are not exposed to methylene chloride In excess of TSppm (261 mgfeu ml 
determined ii i IVfA for up to e 10-hour workdey, 40*hour wsiKwHk. In. the presence of exposure to CO In the work 
environment el more than 9ppm as a TWA for uo to a lO-hour workday, exposure limits of CO or methylene or both 
Shell be riducio to setisfy tho reletlonihipt

cteo) ^ C(CH,CI,i ^ 1 
L(CO) LICHiCIti

where: CtCO) - IWA mipeauro concentration of CO, ppm
LtCO) • the reconnended IWA eKpeeure IlmN of CO • )9ppn

CICHaCia) ■ IWA exposure concentration of mothylene chloride, ppm 

ItCttaCI.) > the rtcemmended IVfA enpoeuro IlmR of mothylono chlortdi ■ TPppm

Oecupallenel eapoeuro shell be eentfelled to that werliore are net exposed to aiothyieno chloride above a peak concen
tration of SOD ppm n.7dO mgfeu m) k dftarmlnod by a I5*mtnuta lampling period.

EmployNS working with methylono chlorido should bo avmre of this hnard. This toxic effoct Is "addillva" In nature with 
the risk being greater for smokers, who ginertlly have higher levels of carboxyhamoglobin. Employm with a history of 
cardlovasculir disease should not be allowed to vork with methylene chloMe unless approved by a physician.

SECTION 5»EFFECTS OF OVEREXPOSURE_________________ ____________
THIS section covers effects of overexpoiure for inhalation, cye/skin ccxitact, ingestion and other types of overexposure 
■ ‘nffTiBtion in the ordC' Of the moot haxn-dous and the moot likely route of ovo'-exposure.

Effects of Overexposure *
Acuta I Inhalation effad is primarily narcosis. Principal symptoms may be headache, dixzinest, nausea, tingling or 
numbness of the extremitiec, senses of fullness in the head, sense of warmth, stupor or dullness, lethargy and 
drunkaneit. Exposure to very high concentratiens may lead to unconsciousness or even death In eonflnad or poorly 
ventilated areas.
Chronic; Several cnronic Inhalation stuoias reported by NIOSH ravnled that tost enimals exposed to methylene chloride 
concentrations as nigh as lo,oaoppm, snowed siignt liver and kidney changes. Tha results of these studies indicate that 
prolonged exposure limits may result In liver and kidnay damage.
Chronic Inhalation studies, cosponsored by several methylene chlorlda producars, ware rKantly comptatad on rats. Tho 
results of these studies were reported to have revealed i mathematically signincant inertasa in malignant salivary gland 
tumors in the group of male rets from the study's highest exposure level (3.500pptn).

liquid spluhed in the eyes can result In discomfort, pain and Irrllatton. Prolonged or repeated contact with liquid 
on the skin can cause Irritation and dermatitis. The problem may ba accentuated by liquid becoming trapped against the 
skin by contamineted clothing and shots. Skin absorption can occur.
Research hH recently shown that mothylene chlorMt is nottoolizod by the body to eorten monoxide.^ Further, the 
amount of carbon monoxido formed is directly related to the amount of methylene chloride absorbed and can be tul- 
ficient to produce a substantial strata on tha cardiovascular syttom through the elevation of tha level of carbexy* 
homoglobln (COHb) — tho product formod by the combination of carbon monoxido end the blood's hemoglobin thus 
affoctlvaty reducing tha amount of homoglobln available- tor the transport of oxygan throughout tha bo^.

jtea.ii



■mbhgewCY and first aid WOCEDUReS!
Inhalctlon: Rtnevt to fr»h ilr. II nol brtilhlng, glv« irtlTlelil rvspiritlon, prvfwribly mouthmouth. If brotthlng
It difficult, give oxygin. Cill i pftysiclin.

Ey# Of Skin Contact Flush cyt$ and skin with planty of water (soap and water ter skin! for at least 15 mlnules, 
while removing contaminated clothing and thets. If irritation occurs, consult a physician.

IngMtlont if conaclous, drink a quart of watar, DO NOT Induca vomiting. Taka Immadlatefy 1o a hospital or physician. 
If unconscious, or In convulsions, toko Immedlataly to a hospital or phyalcitn. DO NOT glv« anything by mouth to on un- 
conKloui parsM.

Nota*l0 PhySiCtan (Inoludlnf AnUdaaM)i NCVCR adminlatar adranalln lollowing methylent chlorldt ovtrixposura. 
Ineroaaod aanaitlvlty of tha heart to adrenalin may ba eausad by ovtreaposura to mathylana ohterlds.

SECTION 6 • REACTIVITY DATA
•taMinyi

Stable
Con^lwnotoAwoMi Avoid open flamai, hot glowing ourfoeoa or alKtrle area.

ttouaPelym Will not occur Nona

Incortipatlbillty (MaSartals to Avoid); Avoid contamination with caustic soda, caustic potash or oxidizing maleriais. 
Shook aansHIva explojlvas may be (ermad. Avoid eenteet with aluminum, magnesium, zinc and alloys thtrtof unotr high 
pressures. See Detrex warning leUer Form SoL 8206.21 attached.
HbzaattoubOtcomposnion products: hydrogen chiorida end possibly trices of pnosgene.

StetlON 7«SPILL OR LSAk PROCEDURES (Sh Oetrex Forms Sol 8208.14 ind SoL 1208.15 attached)

ttopa totswTakwnif MdtortoiitSpillador Rwlasaad Immedlataly evicuiie the irei ind provide miximum vemiiaiion.
unprotected personnel snouio move upwind of spin, Only personnel equipped wttn proper respiratory and sxinfeye protection 
should be permined in area, dim area to contain spin, Tate pracauttons as necessary to prevent contamination of ground 
and surface waters. Recover or absorb spilled metarfd on sawdust or vwrmiculitf and sweep Into closed containers for dis
posal. Aftar alt visibla tracas hava batn removwd, thoroughly wet vacuum tha area. DO NOT flush to sewar. If area of spill 
Is porous, rtmove ts much contaminated earth end gravel, ate., as necassary and place in closad containers for disposal.
ISoa Below).

WMtoOlipQMl Method Contaminatad sawdust, varmicullta or porous surface must ba dispoiad of in a parmlttad 
hazirdous wKta management facility. RKovartd liquids may ba raproctssad or incinarelad or must ba trialed in a par- 
mltted hazardous waste management raciitty. Cara must ba taken whan using or disposing of chamicsl matarials and/or 
thair containers to prevent environmental contamination. It Is your duty to dispose of tha ehamical maicriaii and/or thair 
contafnars In accordance with the Clean Air Act, the Clean Watar Act, the Resource Coniervation and Recovery Act and 
ail relevant state or focal laws/regulitions regarding disposal.



sE(!rri6Ki a "special protection information
MM^rataryPr Far aniaryanelas ar «rorklng In conttnad aran, wnr sttf-contalnad braainin^ appimuS «r SuppilN lir 

raipirataiy protactlan. (Uaa tha jya»am" and wear a sifaty harness with llfellna). In othar clrcumsunciJ inyglvln^
patantlanal avaraxpasuras, uaa NiOSH/MSHA-ippravad organic vapor raspirtter. lObsarva llmltitlgni directed by manufacturer,! 
Raiplritary pretaetlan prejram must ba In aceerdanee with 2eCFR 1110,134.

VanlNaitonfTypt): veehanleal iCanaral) ■ Sufficient to maintain wortplaee eoncantratlon below parmltslbia axpoaure limits.

lycPrelwelion; Splaihproof 9099111 Paiyothylona, naoprana or polyvinyl aieahel.
OPwr Preiaetiv* equipment 5«(«|y jhewar and aya*wesh fauntain In fmnedlata area, 

use or aquipmant must ba in accordance with 29CFR 1^0.133 and 29CPR 1910,132,
Personnel prouctive clothing and

SECTION 9 * SPECIAL PRECAUTIONS
^noautlona to be Taken During Handling and Storing;
• Do not usa In poorly vinttlatod or confinod spacts, 
a Methylene chloride vapors are haavfar than air and will coliact In toer anas.

Klip contilnir elosid whan not In usa.
Do not store In optn, unlObalod or mislabeled containers.
Liquid oxygen or other strong oxidants may term axplosiva mixtures with methylene chloride.
This material or Its vapors when In contKt wftn flames, hot glowing surfaces or electric ares can decompose to form 
hydrogen chloride gas end trees of phosgene.
AVOID contamination OP WATCR SUPPLIES; Handling, Storage, and use procedures must oe carefully monitored 
to avoid spins or ieaxs. Any spill or teex has tne potential to cause underground water contimlnatton which may,
If sumcientty severe, render a drinKlng water source unfit lor human consumption, contamination that does occur 
cannot be easily corrected.
Caution should be tiXen not use In pressurised or totally enclosed system of light metal construction such is aluminum, 
magnesium, zinc or alloys thereof. Example, paint or adhesive spray system. (See form SoL 820a.n ettachid.)

cen cause dizziness.
0 ther Prwewutiefw:

AVOID PROLONGED OR REPEATED BREATHING OF VAPORS. High vapor concentrations 
unconsciousness or death. Long -term overexposure may causa livtr/kidnay damaga.

• USE ONLY WITH ADEQUATE VENTILATION. Vintilation must be sufficlant to limit employee exposure to methylene 
chloride below OSHA permissible exposure limits (8-hour IWA-SOOppni; celling - l.lXXippm; maximum peak -E.IXlOppm, 
3 minutes in any 2 hours).

. AVOID CONTACT WITH EYES. Will causa irritation and pain.
• AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. May causa Irritation or dermatitis.
• DO NOT TAKE INTERNALLY. Swallowing may causa Injury or death.

Referencet:
1. NIOSH Registry of Toxic Effects of Chemical Substances, 1978
2. Industrial l^lane and Toxicology. Voiumt II, Sacond Edition, F.A. Patty. 1963
3. Dangerous Properties ot Industrial Materials. Filth Edition, N. I. Sax, 1979
4. Industrial Toxicology. Hamilbn and Hert^. 1974
5. Toxicity and Metabolisms oT Industrial Solvents, Browning, 1969
6. Toxicology, the easK scianct or Poisons, casarett and Oouil. 1973
r. Federal Register. 49PR Hazardous Waste Management Systems Pert III, toentmcalton and Listing 

Of Hazardous wastes. Page 39064. may le, leao 
& CPA Science Advisory Swrd, Subcommittee on Afrbernt Cervinogtns, September, 1900

Comments: As this solvent tmethylenc chloride) li used to eleen endfor degreese ■ wide variety of melel and plastic
parts. It should always he used In conjunction with properly designed end fully controlled solvent vapor degreesing equipment 
that is in compliance with the U.S. Environmenlal Protection Agency OAQPS Ouldallnes, "Control ot Volatllo Organic Emissions 
from Solvent Metal Cleaning", endfor ell other applicable federal, state or local regulatory guidelines.

Methylene chloride is also used extensively In Industry as a solvent, thinner, paint stripper, etc. It should always be usio 
onjunction with properly designed and fully conlroHad equipment that Is In compliince with applicable federal, stata and 

.ai regulatory guidelines.
r»r,n MSO IZOa.SS Uilw >•« U.S. A.



MATERIAL SAFETY DATA SHEET
IDENTIFICATION

Name:
Freon® TF Solvent 
Freon* PCA

S'/non yms
Trichlorotri f 1 iioroechane 
R-113, FC-in

CAS Name:
Ethane, 1 , I ,'2-Trichloro-l , 2,2-Trifliioro

Manufacturer/Distributor:
E. I. du Pont de Nemours & Co. (Inc.)

Address:
Freon® Products Division 
Wilmington, DE 19898

Chemical Family: 
Halogenated Hydrocarbon
Formula:
CC12FCCIF^

CAS Registry No.
76-13-1
Medical Emergency Hione:
(800) 441-3637

Transportation Emergency Rione: 
CHEMTREC (800) 424-9300

PHYSICAL DATA

Boiling Point(‘‘F): 117.6

Density: 1.57 g/cc (3/77°F

Vapor Density (Air =1): 6.5

pH Information: Neutral

Form: Liquid 

Color: Colorless 

HAZARDOUS COMPONENTS 

Material(s):
Trichlorotrifluoroethane 

HAZARDOUS REACTIVITY

Percent Volatile by Volume; 100%

Vapor Pressure: 334nm Hg 0/77“F

Solubility in H2O; 0.02% by wt. ^ 77“F 

Evaporation Rate (CCl^ =1); 0.1

Appearance; Clear 

Odor; Slight Ethereal Odor

Approximate % : 
100

Stability;
Material is stable. However, avoid open flames and high temperatures.
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Incompatihilicy;
Alkali or alkaline earth metals - powdered Al, 7m, Be, etc.

Decomposition:
This compound can be decomposed by high temperatures (open flames, glowing metal 
surfaces, etc.) forming hydrochloric and hydrofluoric acids - possible carbonyl 
halides.

Polymerization•
Will not occur

FIRE AND EXPIDSION DATA

Flash Point:
None

Autoignition Temperature: 
Not Determined

Method:
TOC

Flaninable Limits in Air, X by Vol. 
Lower: Nonflammable
Upper: Nonflammable

Autodecoroposition Temperature:
Not Determined

Fire and Explosion:
Dnms may rupture under fire conditions. Decomposition may occur.

Extinguishing Media:
Nonflammable

Special Fire Fighting Instructions:
Self-contained breathing apparatus (SCRA) may be required if dnms rupture and 
contents are spilled under fire conditions.

HEALTH HAZARD INFORMATION

Principal Health Hazards:

Inhalation: Vapor is heavier than air and can cause suffocation by reducing
oxygen available for breathing. Breaching high concentrations of vapor may 
cause light-headedness, giddiness, shortness of breath, and may lead to 
narcosis, cardiac irregularities, unconsciousness or death. 1£ 50 Rats 52,000 
ppm/4 hrs.

Note: In screening studies with experimental animals, exposure at approxi
mately 5000 ppm (v/v) and above, followed by a large intravenous epinephrine 
challenge, has induced serious cardiac irregularities.

Skin: Not a corrosive or irritant after single contact; however, repeated liquid 
contact can cause defatting of the skin resulting in irritation. This material 
is poorly absorbed through the skin (Rabbit ALD >11,000 mg/kg).
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Eye: lAqnid contact can cause discomfort, usually no extended effect.

Oral: Although oral toxicity is low [ID 50 Rat 43000 mg/kp]. ingestion of
FC-I13 is to be avoided.

Exposure Limits:

PEL (nSHA) 1,000 ppm

Tl.V® m (ACGIH) 1 ,000 ppm

Safety Precautions;
Avoid breathing vapors and prolonged skin exposure. Use only in well ventilated 
area.
First Aid;

Inhalation; Remove to fresh air, call a physician. If not breathing, give 
artificial respiration, preferably mouth-to-mouth. If breathing is difficult, 
give oxygen. Do not give epinephrine or similar drugs.

Note to Physician; Because of a possible increased risk of eliciting cardiac 
dysrythmias, catecholamine drugs, such as epinephrine, .should be considered only 
as a last resort in life threatening emergencies.

Eye: In case of contact, immediately flash eyes with plenty of water for at
least 15 minutes. Call a physician.

Skin: Flush with water. Get medical attention if irritation is present.

Oral No specific intervention is indicated as the compound is not likely to be 
ha7..»rd'ius bv ingestion. However, consult a physician if necessary. Do not 
inriiice vnniring ,i,s the hazard of aspirating the material into the lungs is a 
gre.iiir h.i/.ird I han allowing it to progress through the inte.stinal tract.

ic.a i Good it i (^ns Possibly Aggravated by Exposure;

Cardiovascular Disease; See Principal Hazards: Inhalation Section.

Other Health Hazards:

Freon* 113 is not listed as a carcinogen by lARC, NTP or OSHA. Rased on animal 
studies and hunan experiences this fluorocarbon poses no hazard to man relative 
to systemic toxicity, carcinogenicity, mutagenicity, or teratogenicity v*ien 
occupational exposures are below its TLV*.

PROTECTION INFORMATION

Generally Applicable Control Measures;

Normal ventilation for standard manufacturing procedures is generally adequate. 
Local exhaust should be used when large amounts are released. Mechanical 
ventilation should be used in low places.

- j
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Personal Protective Equipment:

Butyl gloves should be used to avoid prolonged or repeated exposure. Chemical 
splash goggles should be available for use as needed to prevent eye contact. 
Under normal manufacturing conditions no respiratory protection is required when 
using this product. Self-contained breathing apparatus (SCBA) is required if a 
large spill occurs.

DLSPOSAL INFORMATION

Spill. Ijeak or Release;
Ventilate area. Do not flush into sewers. Dike spill. Collect on ab.sorhent 
material and transfer to steel drums for recovery or disposal. Comply with 
federal, state and local regulations on reporting releases.

Waste Disposal: Comply with federal, state and local regulations. Rtmove to a
permitted waste disposal facility. EPA Hazardous Waste Nos. FTX)1 and E002 may 
apply to waste materials.
SHIPPING INFORMATION

Domestic - Other Than Air (DOT)

Proper Shipping Name Not Regulated

International Water or Air (IMP/ICAO)

Proper Shipping Name Not Regulated

Other Information

Shipping Containers 

Storage Conditions

Druns. tank trucks, tank cars 

Clean, dry area. Do not heat

above 125°F.
Date Revised; 10/85
Person responsible: T. D. Armstrong, C&P Dept., Freon® Products Lab,

Chestnut Run, Bldg. 711, Wilmington, DE 19898 
(302) R99-3847 or (302) 999-4338.

E-77806-1 F2.4

m\ poip



ATTACHMENT C-3

TESTING METHODS



STANDARD OPERATING PROCEDURES FOR THE DETERMINATION OF 

SOLVENTS IN SPENT SOLVENTS BY GAS CHROMATOGRAPHY



STANDARD OPERATING PROCEDURES FOR THE DETERMINATION OF 

SOLVENTS IN SPENT SOLVENTS BY GAS CHROMATOGRAPHY

1.0 SCOPE

1.1 This method is used for the determination of recoverable halogenated 

and non-halogenated solvents in spent solvent oil mixtures. 

Applicable analytes and their respective retention times are presented 

in Table 1.

1.2 The range of concentration determined by this method is 0.5 to 100% 

and is applicable only to concentrated organic matrices.

1.3 This method is based upon a gas chromatographic/flame ionization 

detection (GC/FID) procedure.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis, the samples are prepared for gas chromatography 

using the extraction procedure for waste solvent.

2.2 An aliquot of the extract is introduced into the gas chromatograph by 

direct injection. The solvents are separated by a capillary column and 

detected by a flame ionization detector.



3.0 INTERFERENCES

3.1 Potential interferences from the waste mixture are effectively reduced 

or removed by the vacuum distillation extraction procedure.

4.0 APPARATUS AND MATERIALS

4.1 Gas Chromatograph - Hewlett-Packard HP 5890 with Model 7673A 

autosampler and Model 3396 integrating recorder.

4.2 Column - Hewlett-Packard Ultra 2 (cross linked 5% phenyl methyl 

silicone gum) 50 meter x 0.32 mm ID with 0.52 |im film thickness

4.3 Detector - Flame Ionization Detector

4.4 Volumetric flasks -10 ml Class A

4.5 Precision Balance - Capable of weighing 0.05 + O.Olg

4.6 Pastuer Pipettes - 5 3/4" glass disposable



5.0 REAGENTS

5.1 Solvents - Chlorobenzene (ACS grade minimum with no interfering 

impurities)

5.2 Calibration Standards

Due to the high concentration range of this method, calibration 

standards may be prepared directly from the neat solvents.

5.2.1 Halogenated Solvents

ACS grade (99%+) solvents with no interfering peaks:

1,1,1 -T richloroethane 

Trichloroethylene (trichloroethene) 

Perchloroethylene (tetrachloroethene) 

l,l,2-Trichloro-l,2,2-trifluoroethane (freon 113) 

Methylene chloride

5.2.2 Non-Haloeenated Solvents

ACS grade (99%+) solvents with no interfering peaks: 

Methanol n-Butyl alcohol

Ethanol 1,4-Dioxane

Acetone Methylisobutyl ketone

2-Propanol Toluene

t-Butyl alcohol Methyl ethyl ketone



Nitromethane 

Butylene oxide 

sec-Butyl alcohol 

dioxolane

Cyclohexene oxide 

o-Xylene 

m-Xylene 

p-Xylene

5.2.3 Preparation of Standards

Calibration standards of the solvents are prepared at three 

concentration levels by weighing the appropriate mass of solvent in a 

tared 10 m/ volumetric flask and diluting to the mark with 

chlorobenzene. Mixed standards may be prepared for the dilute 

standards. The procedure is:

- a clean, dry 10 m/ volumetric flask is filled approximately half full 

with chlorobenzene. Allow the flask to stand approximately 10 

minutes or imtil the wetted surfaces have dryed. Weigh the flask to 

the nearest 0.001 g.

- Using a Pastuer pipette, transfer the appropriate mass of solvent to 

the flask ensuring that the drops fall directly into the chlorobenzene 

without contacting the neck of the flask.

Reweigh, dilute to the mark, stopper and mix by inverting the flask 

at least six times.



Calculate the concentration in weight/volume percent from the net 

gain in weight. Correct for compound purity if purity is less than 

98%.

Repeat procedures for remainder of standards. For less concentrated 

standards, multiple compounds may be added.

Transfer standards to the appropriate vials and cap with 

polyethylene lined closures.

6.0 SAMPLE COLLECTION. PRESERVATION AND HANDLING

Sampling is completed by personnel at each Solvents Division facility 

according to protocols described in Section C of each facilities Part B Permit 

Application. Sample handling and preservation are outlined in Section 5.0 of 

the QAPP.

7.0 PROCEDLfRE

7.1 Extraction

The procedure for sample extraction presented in the Standard 

Operating Procedures.



7.2 Gas Chromatography Conditions

Initial oven temperature and holding time

Oven temperature program 1

Second oven temperature and holding time

Oven temperature program 2

Final oven temperature and holding time

35° - 6 minutes 

4°C/minute 

90°C - 0 minutes 

10°C/minutes 

180°C - 1 minute

Injector temperature 

Detector temperature 

Injector: Split-split ratio 

Sample volume 

Carrier gas 

Detector gas

200°C 

250°C 

1:100 

1.0 [Ll

Helium at 180 psi 

Hydrogen at 18 psi 

Air at 45 psi

7.3 Calibration

7.3.1 External Standard Calibration Procedure

7.3.1.1 For each analyte of interest, prepare calibration standards at a 

minimum of three concentration levels by the procedure 

described in section 5.2.3.

7.3.1.2 Inject each calibration standard using the autosampler.

Tabulate peak area response against the amount injected for



each compound of the standard. This ratio of area to amount 

injected is termed the calibration factor and is defined as;

Calibration factor = Total Area of Peak

% component

If the percent relative standard deviation (%RSD) of the 

calibration factors is less than 20% over the working range, 

linearity throughout the origin is assumed and the average 

calibration factor may be used. If the %RSD is greater than 

20%, then a calibration curve is calculated using linear 

regression analysis. The minimum acceptable correlation 

coefficient is 0.975.

7.3.1.3 The working calibration curve or calibration factor must be 

verified each working day by the inspection of one or more 

calibration standards. If the response for any analyte varies 

from the predicted response by more than + 15%, a new 

calibration curve must be established for that analyte.

% difference = (
X 100

Where:

Cl = Expected concentration 

C2 = Determined concentration



7.4 Gas Chromatographic Analysis

7.4.1 Inject 1.0 |i/ of the sample extract using the autosampler. If the 

response exceeds the linear range of the system, dilute the extract 

and reanalyze.

7.4.2 Calibrate the system (or confirm calibration) prior to conducting 

any analyses. A midlevel standard must also be injected at 

specific frequencies and at the end of the analytical batch. The 

determined concentration must be within + 15% difference as 

compared to the expected concentration. If this criteria is 

exceeded, inspect the GC system to determine the cause and 

perform the necessary maintenance to correct the problem before 

recalibrating the system. All samples that were analyzed after 

the standard that exceeded the criteria are out of control and 

must be reanalyzed after the corrective action is taken.

7.4.3 Establish daily retention times for each analyte. Use absolute 

retention times for each analyte from the daily check standard as 

the midpoint for that day.

7.4.3.1 Tentative identification of an analyte occurs when a peak from 

a sample extract falls within the daily retention time. No 

confirmation is necessary for the major degreasing solvents 

that are routinely determined. Compounds that are less 

frequently encoxmtered will require an additional analytical 

technique for identification, if required. Tentative

8



identification is done more positively by spiking the sample 

with the suspected constituent and noting an increase in peak 

height. Sample would be sent to Detrex's RTI Lab in Detroit for 

positive ID, if necessary.

7.4.3.2 Validation of GC System Quantitative Performance

The midpoint calibration standard is used to evaluate this 

criterion. If any of the standards are outside of the daily 

retention time window, the system is out of control and 

corrective action will be necessary.

7.4.4 Sequence of Analysis

After the system has been calibrated and daily retention time 

calculated, the following sequence of analysis takes place:

1) Blank

2) 30 samples

3) Matrix Spike

4) Blank Spike

5) Duplicate

6) Calibration Check Standard(s)

7) Blank

8) 30 Samples



7.5 System Maintenance

These corrective actions may be required to remedy problems 

associated with poor response, shifting retention times, ghost peaks 

and unstable baselines.

7.5.1 System Bake-Out - To remedy problems associated with rising 

baselines and ghosts peaks, the chromatography system is baked 

out. This entails raising the oven temperature to the column 

conditioning temperature for two hours.

7.5.2 Septum Change - Unstable retention times and poor response 

may be attributed to a leaking injection port septum. Change 

septum per the maintenance manual guidelines.

7.5.3 Capillary Column maintenance - Ghost peaks and reduced 

response may be caused by dirty injection port inserts and 

front-end column contamination. Replace column insert with a 

clean-deactivated insert. Also, clipping the first few inches to a 

foot of the column may be necessary to remedy the problem.

7.5.4 Detector Maintenance-Reduced response may be caused by a 

dirty detector. Cool detector and clean as recommended in the 

maintenance manual. Recalibration of the system may be 

required after cleaning the detector.



7.6 Calculations

The concentration of each analyte in the sample is determined by 

calculating the peak response using the calibration factor or calibration 

curve determined in Step 7.3.1. The concentration of a specific analyte 

is calculated as follows:

Concentration (% wt/vol) = ( ^ ) x D

where: Ax = Response for analyte in sample area units

cf = Calibration Factor - area units per unit concentrations 

D = Dilution Factor (if any)

8.0 OUAT.TTY CONTROL

8.1 Reagent Blanks - To demonstrate that the analytical system is not 

introducing analytes or interferences, reagent blanks consisting of 

chlorobenzene are processed with the samples. The blanks are carried 

completely through the extraction and measurement steps and are 

analyzed at a frequency of 1% of all samples or one per day; whichever 

is more frequent.



8.2 Accuracy Control

8.2.1 Matrix Spikes Samples - to demonstrate that the sample matrix 

is not affecting the accuracy of the measurement, matrix spike 

samples are analyzed. These samples consist of a sample aliquot 

that has been fortified with a known amount of analyte. The 

results are expressed as percent recovery (%R) of added analyte 

and are calculated by:

%R
^ SSR - SR ^

X 100

where SSR = Spike Sample result 

SR = Sample result 

SA = Spike added

Matrix spike samples are processed and analyzed at a frequency 

of one per week. Due to the nature of the samples, only a 

specific sub set of analytes will be spiked into the sample.

8.2.2 Blank Spike Samples - To demonstrate the efficiency of the 

extraction and analytical procedures, blank spike samples are 

analyzed. These samples consist of an artificial matrix that is 

spiked with a known amount of all analytes of interest. The 

results are expressed as percent recovery (%R) of added analyte 

and are calculated by



%R
/ BSR - BR \ 
\ c;a / X 100

where BSR = Blank Spike Result 

BR = Blank result 

SA = Spike added

Blank spike samples are processed and analyzed at a frequency of 

one per week.

8.3 Precision Control

To demonstrate the repeatability of the extraction and analytical 

procedures, duplicate sample analyses are performed. Due to the fact 

that there will be detectable analytes in every sample, this type of 

precision control is preferable to matrix spike, matrix spike duplicate 

analysis. Equal aliquots of a sample are processed and analyzed. The 

resvilts are expressed as relative percent difference and are calculated by:

ISR1-SR2I
RPD = x 100^SRi + SR2^

Duplicate samples are analyzed at a frequency of 1% of all samples or 

one per day, whichever is more frequent. RPD is calculated for %NVR 

and for detectable analytes.



where: SRi = sample result 1 

SR2 = sample result 2

8.4 Control Limits and Corrective Actions

8.4.1 Reagent Blanks

Reagent blanks should be free from interfering peaks and 

analytes of interest. Should there be evidence of contamination, 

the following should be investigated to locate and eliminate the 

source.

-Purity of solvent used for blank 

-Cleanliness of glassware

-Use of lubricating grease on distillation apparatus 

-Adequate rinsing of GC syringe 

-Carryover from previous sample analysis 

-Contaminated GC system

If the problem is determined to be isolated only to the reagent 

blank (in the case of carryover) no corrective action is required. 

Should the problem be determined to be systematic, re-extraction 

and analysis of the samples associated with the reagent blank 

must take place. Documentation of corrective actions taken is 

recorded in a bound laboratory notebook.



8.4.2 Matrix Spike Samples

Recovery limits for spike compounds are listed below:

1,1,1-Trichloroethane 75-125%

Trichloroethylene 75-125%

Perchloroethylene 75-125%

Freon 65-125%

Methylene chloride 75-125%

Should recovery limits be outside the acceptance criteria, the 

following should be investigated or conducted:

-Re-analysis of the matrix spike sample 

-Evaluation of results of sample analysis. Concentrated 

samples may cause the spiked sample to be outside the linear 

range of the instrument. Dilute and re-analyze.

-Sample homogeneity

-Loss of instrument calibration - analyze a check standard for 

calibration verification

Should re-analysis of the matrix spike sample still indicate an 

out-of-control situation, a new sample will be chosen for matrix 

spike analysis. If analysis still yields out-of-control results, a 

thorough investigation must be conducted and the finding 

documentated. All samples processed from the last in-control 

point must be reprocessed and re-analyzed.



Should results of matrix spike sample analysis indicate an 

isolated problem associated with the blank spike sample, 

re-extraction and re-analysis is not required. In all other cases, 

re-extraction and re-analysis from the last in-control sample 

must occur.

8.4.3 Blank Spike Samples - Recovery limits for blank spike 

compounds are listed below:

1,1,1-Trichloroethane 75-125%

Trichloroethylene 75-125%

Perchloroethylene 75-125%

Freon 65-125%

Methylene chloride 75-125%

Should the above recovery limits be exceeded, the following 

should be investigated or conducted:

-Re-analysis of the blank spike sample 

-Contamination of distillation due to loss of vacuum or 

inappropriate bath temperature

-Loss of calibration of GC. A check standard should be 

analyzed.



8.4.4 Replicate sample analysis - RPD limits for NVR and detected 

compounds are 30%. Should this criterion be violated, the 

following should be investigated or conducted.

-Re-analysis of samples

-Contamination of distillation and GC systems 

-Homogeneity of sample matrix 

-Inefficient distillations

Should re-analysis of samples not elicit in-control results, a new 

sample from the batch will be chosen for replicate analysis. If the 

results of the new replicates still indicate an out-of-control 

situation, a thorough investigation must be conducted and the 

findings documented. All samples processed from the last 

in-control point must be re-extracted and re-analyzed.

9.0 METHOD PERFORMANCE

At this time, the performance of the method is still being evaluated.

10.0 REFERENCES

1) Test Methods for Evaluating Solid Wastes, Physical/Chemical 

Methods, EPA SW-846 Methods 8000, 8010 and 8015.



1989 Annual Book of ASTM Standards, ASTM Volume 15.05 Methods 

D 3742 and D-3447, Volume 14.01.

2) 1989 Annual Book of ASTM Standards, ASTM Volume 15.05 Methods 

D 3742 and D-3447, Volume 14.01. 
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f. Quality Control
<^.l Quality control check samples and duplications 

should be p^brmed at an oaion level specified by the 
bbiiratory and at an appropriate frequency.

^.2 Flammability standards should be maintained for 
iiulyst tiaining and as reference guides. Examples are given 
;n the following table.

Flammability Poicntiai Screcniiig Analysis
McUi>l okohoi (mctbaiiai) 

uLx-ul acenc add ' 

MrmJccane (iiHiiidceanel 

Ni:n''*:ne iFud Oil No. H

.•w\\lene

clikKoiIuanjcaiton 113 (1.1.2-in- 
I .aa-influoroethanel

Oiilicuil-UMeB llame Ilammabk at or 
bdow room icmperaiiur.

FtammaWe at lempennucs above 
normai room temperauite.

Flammable at Kmoemnua bifber

Flammable over a laatc oi'ierapen- 
nua hisber than nonnai mom 
temperature.

Flamnuble at or above room temper^ 
anite: fteezm at I3*C A spiked sod 
sample froien at 0*C denmiwiates
in

imtp pbomene formation likelr. 
13.4.3.1.

to. Precision and Bias
10.1 No statement is mode about either the precision or 

bias of these test methods since the result merely states 
whether there is conformance to the criteria for success 
^pecifIed in the procedure.

TEST .METHOD A—E.\P0SI;RE TO HEAT AND FLAME 

II. Interferences
11.1 Drafts in the laboiatoty fume hood where the test is 

perrbrmed could cause excessive cooling and false negadve 
results. A properly operating fume hood with a face velocity 
of 150 fVmin should provide consistent, usable results.

11.2 Ignition souices that provide excessive heating rates 
ilone or combined with a very small test portion may 
obscure results. That is, the sample may be decomposed, 
entered, fused, evaporated, or otherwise consumed before 
positive or negative evidence of flammability is observed. 
The use of sufficiently large test portions and of hearing rates 
:>picol of a bunsen burner should resolve this problem.

11.3 An inadequate source of hearing could limit the 
'olatilizarion of flammable components and provide false 
negative results.

11.4 Oifficult'to-observe flames resulting from the 
''uming of certain compounds (for example, methanol) 
could provide false negative results. If the presence of these 
compounds is suspeaed. the presence of flammability might

confirmed by the insertion of a watchglass just above the 
material. The watchglass is then e.xamined for products 

nf combustion (for e.xample. moisture and soot).
Note I—The watcbsiass method cannot disinguish between vapor- 

/ed water or water produced by combustion. •

11.5 An improperly adjusted gas burner (for example. 
*'th an insufficiently aerat^ flame) could intr^uce raw gas 
nto or immediately above the sample. This raw gas could 
nnctly support a flame after the source of ignition is 
removed, providing the appearance of a flammable sample 
ind a false positive result.

0 4982

12. Appaiatiis
12.1 Gas Bttmer. (for e.xampie. a bunsen burner) with an 

adjustable air shutter and on adjustable gas orifice is needed. 
The gas burner and fuel supply line must be appropriate to 
the gas supplied: natural gas. artificial gas (including propane 
and butane), or liquified petroleum gas (LP gas or LPG). 
Where a gas supply line cannot be provided, a propane torch 
may be substituted.

IZ2 Lighter, (for «ample. piezo lighter) for burner is 
required.

12J Aluminum Weighing Boats or other non-flammable 
containers are needed.

12J.1 Caution—Weighing boats of material other than 
aluminum should be used if the testing materials react \vith 
aluminum, for e.xample. caustics.

12.4 Watchglass.
12J Large Beaker. Tongs. .isbestos-Free High-Temper

ature Gloves or .Vfittens, or other apparatus as needed to 
extinguish burning materials.
13. Procedure

13.1 Light a gas burner and adjust to a typically blue 
flame that is not readily blown out. A yellow flame easily 
affected by draffs indicates insufficient air (the airffiel ratio is 
too low). A sharp, blue flame is good. (If the flame rises 
above the burner head, is very difficult to ligbL or tends to 
extinguish itself, indicates that too much air or too much air 
and fiiei are being supplied to the burner.)

13.2 Place a sufficient amount (approximately 5 g) of a 
test sample in an aluminum weighing boat or other nonflam
mable container.

13.3 Using a gas burner, hold the flame immediately 
above the test sample for 2 to 3 s without touching the visible 
flame to the sample.

13.3.1 If ignition (a flash or burning) is observed before or 
offer the source of ignition (the flame of the burner) is 
removed, the sample is said to have a positive flammability 
potenriaL A positive result may require further investigation 
(see 13.4.1).

13.3.2 Tiie confirmarion of flammability may require the 
use of a watchgias (see 11.4).

13.3.3 If there is no ignition, proceed to 13.4.
13.4 Using a gas burner, briefly (for at least 15 s) apply the 

flame to the sample in an anempt to ignite the sample.
13.4.1 If the sample ignites, the sample is said to have a 

positive flammability potenriaL
13.4.1.1 When more accurate waste charaaerizarion is 

necessary, liquid samples may be quantified using a closed- 
cup flash point tester.

13.4.1.2 Solids with a positive flammability potential 
should be funher investigated.

13.4.2 If the sample decomposes, boils (if a liquid), or 
otherwise fails to ignite after at least 15 s of continuous 
sample hearing by the burner flame, the flammability 
potential is reponed as negative.

13.4.3 Halogenaied solvents typically give off visible va- 
pois that may result in a false positive flammability poten- 
tiaL

Note 2; Wmrniiii—.Phossene. an eairemely toxic gas. is a combus
tion produa of halogenaied compounds bum^ in air.

13.5 Shut off the gas burner when not in use. E.\ttnguish a

1 ^
}



burning sample by setting an aluminum weighing boat or 
watchglass atop the one containing the burning sample, (or 
invert a spoutless beaker over the sample container and aU). 
Use of tongs or high temperature gloves or mittens may be 
necessary to handle the equipmenL

TEST METHOD B—EXPOSURE TO SPARE SOURCE

14. Appanms 
14.1 Oven Gloves.
142 Film Lighter, the type typically used to light an 

air/acetylene torch is required.
14.3 Disposable 250-mL Beaker, of plastic is required.
14.4 Watchglass, 100 mm.
14.5 Metal Vessel (with lid), of adequate depth and 

diameter to contain beaker and watchglass is needed.

14.6 Thermometer.
IS. Procedure

15.1 Place approximately 100 mL of the representative 
sample of the material to be tested into the plastic beaker (see 
7J).

152 Place the plastic beaker in the steel vessel cover the 
beaker with the watchglass, and allow to stand at ambient 
conditions for 5 min.

15 J Record the ambient temperature.
15.4 Remove the watchglass. place the igniter immedi

ately above the waste and strike it several times to product 
spa^

ISJ If the material does catch fire and bum, extinguish 
the fiames by immediately placing the lid on the steel vessel 
thus smothering the fire and report as positive flammabiliu 
potential ;

77w AiMoean SacMtr tor rMOnv wirf IMM iw poutaff
mm aMnuMd OM UMn or HM MnUM M «ipn

pMMT ngno. antf tfw/Mr or Mmome or «uBft ri0«s. are MorMy OMT
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otfMMtf (M cwamaMMn or m* vaM«K or any suen
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STANDARD OPERATING PROCEDURES FOR 

THE EXTRACnON OF SPENT SOLVENTS



STANDARD OPERATING PROCEDURES FOR THE 

EXTRACTION OF SPENT SOLVENTS

1.0 SCQEE

This method describes a sampling preparation procedure for the 

determination of halogenated solvents in a spent halogenated solvent oil 

mixture.

ARY OF METHOD

A sample of spent halogenated solvent waste is weighed in a tared, flat 

bottom flask. The flask is connected to a rotary vacuum evaporator and the 

solvent is vacuum distilled from the mixture, the weight of residue is 

determined, and the total non-volatile percentage calculated.

3.0 APPARATUS AND MATERIALS

3.1 Rotary vacuum evaporator with heating bath.

3.2 250 ml flat bottom flasks:

3.3 Precision Balance: capable of measuring to .005 + 001 g.

3.4 Vacuum Apparatus: water aspirator.



Preheat water bath to 90®C. Pour approximately 30 mi of sample into a tared 

flat bottom flask, weigh and record initial weight. Attach flask to rotary 

vacuum evaporator, apply vacuum, lower flask into water bath and 

roto-evaporate solvent from solvent-oil sample until condensate ceases 

flowing from the condensor. Remove flask from evaporator, dry, reweigh 

and record. Remove (pour) distillate from receiving flask into clean sample 

container and store for analysis.

5.0 DETERMINATION OF % NON-VOLATILE RESIDUE

The calculation of % non-volatile residue is as follows: 

I* X 100 s % NV

R=Mass of residue after roto-evaporation 

S=Mass of waste solvent before roto-evaporation

6.0 The distillate is subsequently analyzed for individual halogenated solvents by 

gas chromatography.
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STANDARD OPERATING PROCEDURES FOR THE DETERMINATION OF 

SOLVENTS IN SPENT SOLVENTS BY GAS CHROMATOGRAPHY

1.0 SCOPE

1.1 This method is used for the determination of recoverable halogenated 

and non-halogenated solvents in spent solvent oil mixtures. 

Applicable analytes and their respective retention times are presented 

in Table 1.

1.2 The range of concentration determined by this method is 0.5 to 100% 

and is applicable only to concentrated organic matrices.

1.3 This method is based upon a gas chromatographic/flame ionization 

detection (GC/FID) procedure.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis, the samples are prepared for gas chromatography 

using the extraction procedure for waste solvent.

2.2 An aliquot of the extract is introduced into the gas chromatograph by 

direct injection. The solvents are separated by a capillary column and 

detected by a flame ionization detector.



TABLE 1
RETENTION TIMES FOR ORGANIC SOLVENTS

Compound Retention Time

Methanol iS3
Ethanol 3.16
Acetone 3.46
2-Propanol 3.51
t-Butyl alcohol 3.77
Freon 3.91
Methylene chloride 3.99
Nitromethane 4.45
Butylene oxide 5.19
Methylethylketone 5.22
sec-Butyl dcohol 5.32
Dioxolane 5.63
1,1,1-Trichioroethane 6.76
n-Butyl alcohol 7.69
Trichloroethylene 9.01
1,4-Dioxane 9.43
Methylisobutyl ketone 11.0
Toluene 12.4
Perchloroethylene 14.8
Cydohexene oxide 17.8
o-Xylene 17.6
m-Xylene 18.2
p-Xylene 19.2

^Retention times are approximate and for illustration purposes only. Daily operating conditions will 
affect actual retention times.



3.0 I

3.1 Potential interferences from the waste mixture are effectively reduced 

or removed by the vacuum distillation extraction procedure.

4.0 APPARATUS AND MATERIALS

4.1 Gas Chromatograph - Hewlett-Packard HP 5890 with Model 7673A 

autosampler and Model 3396 integrating recorder.

4.2 Column - Hewlett-Packard Ultra 2 (aoss linked 5% phenyl methyl 

silicone gum) 50 meter x 0.32 mm ID with 0.52 pm him thickness

4.3 Detector - Flame Ionization Detector

4.4 Volumetric flasks - 10 ml Class A

4.5 Precision Balance - Capable of weighing 0.05 + O.Olg

4.6 Pastuer Pipettes - 5 3/4” glass disposable



5.0 RF A GENTS

5.1 Solvents - Chlorobenzene (ACS grade minimum with no interfering 

impurities)

5.2 Calibration Standards

Due to the high concentration range of this method, calibration 

standards may be prepared directly from the neat solvents.

5.Z1 Halogenated Solvents

ACS grade (99%+) solvents with no interfering peaks:

1.1.1- Trichloroethane 

Trichloroethylene (trichloroethene) 

Perchloroethylene (tetrachloroethene)

1.1.2- Trichloro-l,2,2-trifluoroethane (freon 113) 

Methylene chloride

5.Z2 Non-Halogenated Solvents

ACS grade (99%+) solvents with no interfering peaks: 

Methanol n-Butyl alcohol

Ethanol 1,4-Dioxane

Acetone Methylisobutyl ketone

2-Propanol Toluene

t-Butyl alcohol Methyl ethyl ketone



Nitromethane 

Butylene oxide 

sec-Butyl alcohol 

dioxolane

Cyclohexene oxide 

o-Xylene 

m-Xylene 

p-Xylene

5.2.3 Preparation of Standards

Calibration standards of the solvents are prepared at three 

concentration levels by weighing the appropriate mass of solvent in a 

tared 10 ml volumetric flask and diluting to the mark with 

chlorobenzene. Mixed standards may be prepared for the dilute 

standards. The procedure is:

- a clean, dry 10 m/ volumetric flask is filled approximately half full 

with chlorobenzene. Allow the flask to stand approximately 10 

minutes or until the wetted surfaces have dryed. Weigh the flask to 

the nearest 0.001 g.

- Using a Pastuer pipette, transfer the appropriate mass of solvent to 

the flask ensuring that the drops fall directly into the chlorobenzene 

without contacting the neck of the flask.

Reweigh, dilute to the mark, stopper and mix by inverting the flask 

at least six times.



Calculate the concentration in weight/volume percent from the net 

gain in weight. Correct for compoimd purity if purity is less than 

98%.

Repeat procedures for remainder of standards. For less concentrated 

standards, multiple compoimds may be added.

Transfer standards to the appropriate vials and cap with 

polyethylene lined closures.

6.0 SAMPLE CQLLECTTON PT?FSFT?VATIQN AND HANDLING

Sampling is completed by personnel at each Solvents Division facility 

according to protocols described in Section C of each facilities Part B Permit 

Application. Sample handling and preservation are outlined in Section 5.0 of 

the QAPP.

7.0 m

7.1 Extraction

The procedure for sample extraction presented in the Standard 

Operating Procedures.



Gas Chroma hy Conditions

Initial oven temperature and holding time

Oven temperatiire program 1

Second oven temperature and holding time

Oven temperature program 2

Final oven temperature and holding time

35® - 6 minutes 

4®C/minute 

90®C - 0 minutes 

10®C/minutes 

180®C -1 minute

Injector temperature 

Detector temperature 

Injector: Split-split ratio 

Sample volume 

Carrier gas 

Detector gas

200®C

250®C

1:100

1.0

Helium at 180 psi 

Hydrogen at 18 psi 

Air at 45 psi

7.3 Calibration

7.3.1 External Standard Calibration Procedure

7.3.1.1 For each analyte of interest, prepare calibration standards at a 

minimum of three concentration levels by the procedure 

described in section 5.2.3.

7.3.1.2 Inject each calibration standard using the autosampler.

Tabulate peak area response against the amount injected for



each compound of the standard. This ratio of area to amount 

injected is termed the calibration factor and is defined as: 

Calibration factor = Total Area of Peak
% component

If the percent relative standard deviation (%RSD) of the 

calibration factors is less than 20% over the working range, 

linearity throughout the origin is assumed and the average 

calibration factor may be used. If the %RSD is greater than 

20%, then a calibration curve is calculated using linear 

regression analysis. The minimum acceptable correlation 

coefficient is 0.975.

7.3.1.3 The working calibration curve or calibration factor must be 

verified each working day by the inspection of one or more 

calibration standards. If the response for any analyte varies 

from the predicted response by more than + 15%, a new 

calibration curve must be established for that analyte.

% difference X 100

Where:

Cl = Expected concentration 

C2 = Determined concentration



7.4 Gas Chromatographic Analysis

7.4.1 Liject 1.0 \ii of the sample extract using the autosampler. If the 

response exceeds the linear range of the system, dilute the extract 

and reanalyze.

7.4.2 Calibrate the s}rstem (or confirm calibration) prior to conducting 

any analyses. A midlevel standard must also be injected at 

specific frequencies and at the end of the analytical batch. The 

determined concentration must be within + 15% difference as 

compared to the expected concentration. If this criteria is 

exceeded, inspect the GC system to determine the cause and 

perform the necessary maintenance to correct the problem before 

recalibrating the system. All samples that were analyzed after 

the standard that exceeded the criteria are out of control and 

must be reanalyzed after the corrective action is taken.

7.4.3 Establish daily retention times for each analyte. Use absolute 

retention times for each analyte from the daily check standard as 

the midpoint for that day.

7.4.3.1 Tentative identification of an analyte occurs when a peak from 

a sample extract falls within the daily retention time. No 

confirmation is necessary for the major degreasing solvents 

that are routinely determined. Compoimds that are less 

frequently encountered will require an additional analytical 

technique for identification, if required. Tentative

8



identification is done more positively by spiking the sample 

with the suspected constituent and noting an increase in peak 

height Sample would be sent to Detrex's RTI Lab in Detroit for 

positive ID, if necessary.

7A.3.2 Validation of GC System Quantitative Performance

The midpoint calibration standard is used to evaluate this 

criterion. If any of the standards are outside of the daily 

retention time window, the system is out of control and 

corrective action will be necessary.

7.4.4 Sequence of Analysis

After the system has been calibrated and daily retention time 

calculated, the following sequence of analysis takes place:

1) Blank

2) 30 samples

3) Matrix Spike

4) Blank Spike

5) Duplicate

6) Calibration Check Standard(s)

7) Blank

8) 30 Samples



7.5 fivstPTTi Maintenance

These corrective actions may be required to remedy problems 

associated with poor response, shifting retention times, ghost peaks 

and unstable baselines.

7.5.1 System Bake-Out - To remedy problems associated with rising 

baselines and ghosts peaks, tiie chromatography system is baked 

out. This entails raising the oven temperature to the column 

conditioning temperature for two hours.

7.5.2 Septum Change - Unstable retention times and poor response 

may be attributed to a leaking injection port septum. Change 

septum per the maintenance manual guidelines.

7.5.3 Capillary Column maintenance - Ghost peaks and reduced 

response may be caused by dirty injection port inserts and 

tiont-end column contamination. Replace column insert with a 

clean-deactivated insert Also, clipping the first few inches to a 

foot of the column may be necessary to remedy the problem.

7.5.4 Detector Maintenance-Reduced response may be caused by a 

dirty detector. Cool detector and clean as recommended in the 

maintenance manual. Recalibration of the system may be 

required after cleaning the detector.



7.6 Calculations

The concentration of each analyte in the sample is determined by 

calculating the peak response using the calibration factor or calibration 

curve determined in Step 7.3.1. The concentration of a specific analyte 

is calculated as follows:

Concentration (% wt/vol) » ( ^ ) x D

where: Ax = Response for analyte in sample area units

cf = Calibration Factor - area units per unit concentrations 

D = Dilution Factor (if any)

8.0 QUALITY CONTROL

8.1 Reagent Blanks - To demonstrate that the analytical system is not 

introducing analytes or interferences, reagent blanks consisting of 

chlorobenzene are processed with the samples. The blanks are carried 

completely through the extraction and measurement steps and are 

analyzed at a frequency of 1% of all samples or one per day; whichever 

is more frequent.



8.2 Accuracy Control

8.2.1 Matrix Spikes Samples -> to demonstrate that the sample matrix 

is not affecting the accuracy of the measurement, matrix spike 

samples are analyzed. These samples consist of a sample aliquot 

that has been fortified with a known amount of analyte. The 

results are expressed as percent recovery (%R) of added analyte 

and are calculated by:

%R *
^ SSR-SR ^

X 100

where SSR = Spike Sample result 

SR = Sample result 

SA » Spike added

Matrix spike samples are processed and analyzed at a frequency 

of one per week, whichever is more frequent. Due to the nature 

of the samples, only a specific sub set of analytes will be spiked 

into the sample.

8.Z2 Blank Spike Samples - To demonstrate the efficiency of the 

extraction and analytical procedures, blank spike samples are 

analyzed. These samples consist of an artificial matrix that is 

spiked with a known amount of all analytes of interest. The 

results are expressed as percent recovery (%R) of added analyte 

and are calculated by



%R
^ BSR-BR ^

X 100

where BSR » Blank Spike Result 

BR = Blank result 

SA = Spike added

Blank spike samples are processed and analyzed at a frequency of 

one per week.

8.3 Precision Control

To demonstrate the repeatability of the extraction and analytical 

procedures, duplicate sample analyses are performed. Due to the fact 

that there will be detectable analytes in every sample, this type of 

precision control is preferable to matrix spike, matrix spike duplicate 

analysis. Equal aliquots of a sample are processed and analyzed. The 

results are expressed as relative percent difference and are calculated by:

RPD
ISR1-SR2I 

^SRi > SR2^ X 100

Duplicate samples are analyzed at a frequency of 1% of all samples or 

one per day, whichever is more frequent. RPD is calculated for %NVR 

and for detectable analytes.



where: SRi * sample result 1 

SR2 = sample result 2

8.4 Control Limits and Corrective Actions

8.4.1 Reagent Blanks

Reagent blanks should be hree from interfering peaks and 

analytes of interest. Should there be evidence of contamination, 

the following should be investigated to locate and eliminate the 

source.

-Purity of solvent used for blank 

-Cleanliness of glassware

-Use of lubricating grease on distillation apparatus 

-Adequate rinsing of GC syringe 

-Carryover from previous sample analysis 

-Contaminated GC system

If the problem is determined to be isolated only to the reagent 

blank (in the case of carryover) no corrective action is required. 

Should the problem be determined to be systematic, re-extraction 

and analysis of the samples associated with the reagent blank 

must take place. Documentation of corrective actions taken is 

recorded in a bound laboratory notebook.



8AJ. Matrix Spike Samples

Recovery limits for spike compounds are listed below:

1,1,1-Trichloroethane 75-125%

Trichloroethylene 75-125%

Perchloroethylene 75-125%

Freon 65-125%

Methylene chloride 75-125%

Should recovery limits be outside the acceptance criteria, the 

following should be investigated or conducted:

-Re-analysis of the matrix spike sample 

-Evaluation of results of sample analysis. Concentrated 

samples may cause the spiked sample to be outside the linear 

range of the instrument. Dilute and re-analyze.

-Sample homogeneity

-Loss of instrument calibration - analyze a check standard for 

calibration verification

Should re-analysis of the matrix spike sample still indicate an 

out-of-control situation, a new sample will be chosen for matrix 

spike analysis. If analysis still 3delds out-of-control results, a 

thorough investigation must be conducted and the finding 

documentated. All samples processed from the last in-control 

point must be reprocessed and re-analyzed.



Should results of matrix spike sample analysis indicate an 

isolated problem associated with the blank spike sample, 

re-extraction and re-analysis is not required. In all other cases, 

re-extraction and re-analysis from the last in-control sample 

must occur.

8.43 Blank Spike Samples - Recovery limits for blank spike 

compounds are listed below:

1,1,1-Trichloroethane 75-125%

Trichloroethylene 75-125%

Perchloroethylene 75-125%

Freon 65-125%

Methylene chloride 75-125%

Should the above recovery limits be exceeded, the following 

should be investigated or conducted:

-Re-analysis of the blank spike sample 

-Contamination of distillation due to loss of vacuum or 

inappropriate bath temperature 

-Loss of calibration of GC. A check standard should be 

analyzed.



8.4.4 Replicate sample analysis - RPD limits for NVR and detected 

compounds are 30%. Should this criterion be violated, the 

following should be investigated or conducted.

-Re-analysis of samples

-Contamination of distillation and GC systems 

-Homogeneity of sample matrix 

-Inefficient distillations

Should re-analysis of samples not elicit in-control results, a new 

sample from the batch will be chosen for replicate analysis. If the 

results of the new replicates still indicate an out-of-control 

situation, a thorough investigation must be conducted and the 

findings documented. AU samples processed from the last 

in-control point must be re-extracted and re-analyzed.

9.0 PERFORMANCE

At this time, the performance of the method is still being evaluated.

10.0 £]

1) Test Methods for Evaluating Solid Wastes, Physical/Chemical 

Methods, EPA SW-846 Methods 8000, 8010 and 8015.



° 3742 an, ^ 15.05 Me„<^

2) 1989 Annual Book of ASTM Standards, ASTM Volume 15.05 Methods 
0 3742 and D-3447, Volume 14.01. 
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TO;
FROM: 
DATE: 
REF. NO: 
RE:

Steve Day 

August 2,1991 

2471
Waste Compatibility for Materials Stored at the
Detrex Corporation Easton Avenue Detroit, Michigan Facility

In reference to Item C-6 of the draft Notice of Deficiency (NOD) issued by the 
Michigan Department of Natural Resources (MDNR) for the above-reference 
facility, attached is a detailed review of the compatibility analysis performed for the 
wastes stored at the Detrex Corporation (Detrex) Facility in Melrose Park, Illinois. 
The wastes stored at the Melrose Park facility are essentially the same type of waste 
as the Eaton Avenue facility and, consequently, the waste compatibility analysis 
applies. The compatibility analysis was performed as described in "A Method for 
Determining the Compatibility of Hazardous Wastes" EPA-600/2-80-076, April 1980.

It should be noted that the composite sampling of the ten drums of waste type per 
generator will also act as a field compatibility test. Should incompatible materials be 
present in the drums, this would be discovered during the composite sampling. In 
addition, Detrex's familiarity with the waste and historical record of no reported 
incidences involving waste capability should preclude the need to perform 
additional compatibility testing per waste type.

SCD/lo/2



C!0MISST0GA°!R(D)VISIRS ^ ASgOCIAinSg 

MIEMOIRANDiaM

TO: Bruce McConnell
FROM:
DATE: March 1,1991
REF. NO.: 2471
RE: Waste Compatibility for Materials Stored at the

Detrex Corporation Facility in Melrose Park, Illinois

In reference to the hazardous waste stored at the Detrex Corporation facility located 
in Melrose Park, Illinois, the following text and tables provide information 
regarding the compatibility of the stored wastes. The following evaluation was 
based on information supplied by Detrex and was conducted on all possible 
compounds that might be found in the waste streams. Evaluation of the 
compatibility of the wastes was conducted with the use of a USEPA document^ that 
provides methodology for determining waste compatibility.

The method consists of a step by step compatibility analysis procedure and the use of 
a compatibility chart. Wastes to be mixed or combined are identified and classified, 
and the chart is used to predict the compatibility of the wastes on mixing. 
Worksheets, which were provided with the document, were used to establish a 
matrix of the different combinations of compounds and list any hazardous 
reactions. Binary combinations that produce hazardous reactions are summarized 
in Attachment 1. Individual worksheets are provided as Attachment 2.

Elemental metals and reactivity group 17 solvents cause the generation of heat and 
fire when mixed as illustrated on Worksheet 1. It is unlikely that these metals 
would be found in significant amounts to cause these reactions. In addition, any 
metal-solvent reactions would have previously taken place since the metals would 
already be in contact with group 17 solvents. Barium is the most reactive of the 
listed metals as illustrated on worksheets 1, 2,3 and 4, but only in the elemental 
state. It is unlikely that significant quantities of elemental barium will be found at 
the Melrose Park facility.

Solvents with reactivity group numbers 16,17, 19 and 27 found at the facility are 
compatible with each other as illustrated on worksheets 5, 6, 7 and 8. Pyridine when 
mixed with metals or group 17 solvents cause hazardous reactions. Pyridine is not 
used as a degreasing agent or stabilizer for the degreasing solvent and is not expected 
to be present in the waste at significant concentrations. Vinyl chloride when mixed 
with metals also causes hazardous reactions as can be seen from worksheets 4, 7, and

^"A Method for Determining the Compatibility of Hazardous Wastes", EPA-600/2-80-076, April 1980
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8. Vinyl chloride (monomer) exists as a gas in its reactive form and is not expected 
to be present in the waste at significant concentrations. As previously disoossed, any 
reactions involving pyridine and vinyl chloride would occur prior to Detrex 
receiving the waste.

BC/ko/1

-2-

8. Vinyl chloride (monomer) exists as a gas in its reactive form and is not expected 
to be present in the waste at significant concentrations. As previously discussed, any 
reactions involving pyridine and vinyl chloride would occur prior to Detrex 
receiving the waste. 

BC/ko/1 



ATTACHMENT 1
Page 1 of 3

A SUMMARY OF HAZARDOUS REACTIONS THAT OCCUR 
WITH BINARY COMBINATIONS FOR WASTE STORED AT THE 

DETREX FAaLITY IN MELROSE PARK, ILLINOIS

Binary Combinations

Barium - All compounds

Cadmium - 1,1,1-Trichloroethane 
Cadmium - Trichloroethylene 
Cadmium - Perchloroethlyene 
Cadmium - Methylene Chloride 
Cadmium - Trichlorotrifluoroethane (Freon)

Chromium - 1,1,1-Trichloroethane 
Chromium - Trichloroethylene 
Chromium - Perchloroethylene 
Chromium - Methylene Chloride 
Chromium - Trichlorotrifluoroethane

Lead - 1,1,1-Trichloroethane 
Lead - Trichloroethylene 
Lead - Perchloroehtlyene 
Lead - Methylene Chloride 
Lead - Trichlorotrifluoroethane

Selenium - 1,1,1-Trichloroethane 
Selenium - Trichloroethylene 
Selenium - Perchloroethylene 
Selenium - Methylene Chloride 
Selenium - Trichlorotrifluoroethane

Carbon Tetrachloride - Cadmium 
Carbon Tetrachloride - Chromium 
Carbon Tetrachloride - Lead 
Carbon Tetrachloride - Selenium

Chlorobenzene - Cadmium 
Chlorobenzene - Chromium 
Chlorobenzene - Lead 
Chlorobenzene - Selenium

Chloroform - Cadmium 
Chloroform - Chromium 
Chloroform - Lead 
Chloroform - Selenium

Reaction^

extremely reactive

H,F
H,F
H,F
H,F
H,F

H,F
H,F
H,F
H,F
H,F

H,F
H,F
H,F
H,F
H,F

H,F,E
H,F,E
H,F,E
H,F,E
H,F,E

H,F
H,F
H,F

H,F,E

H,F
H,F
H,F

H,F,E

H,F
H,F
H,F

H,F,E



ATTACHMENT 1
Page 2 of 3

A SUMMARY OF HAZARDOUS REACTIONS THAT OCCUR 
WITH BINARY COMBINATIONS FOR WASTE STORED AT THE 

DETREX FAaLITY IN MELROSE PARK, ILLINOIS

Binary Combinations

1,4-Dichlorobenzene - Cadmium 
1,4-Dichlorobenzene - Chromium 
1,4-Dichlorobenzene - Lead 
1,4-Dichlorobenzene - Selenium

1,2-Dichloroethane - Cadmium 
1,2-Dichloroethane - Chromium 
1,2-Dichloroethane - Lead 
1,2-Dichloroethane - Selenium

1,1-Dichloroethylene - Cadmium 
1,1-Dichloroethylene - Chromium 
1,1-Dichloroethylene - Lead 
1,1-Dichloroethylene - Selenium

Vinyl Chloride - Arsenic 
Vinyl Chloride - Cadmium 
Vinyl Chloride - Chromium 
Vinyl Chloride - Lead 
Vinyl Chloride - Mercury 
Vinyl Chloride - Selenium

Pyridine - Arsenic 
Pyridine - Cadmium 
Pyridine - Chromium 
P^dine - Lead 
P^dine - Mercury 

Pyridine - Selenium

Pyridine - 1,1,1-Trichloroethane 
Pyridine - Trichloroethylene 
Pyridine - Perchloroethylene 
Pyridine - Methylene Chloride 
Pyridine - Trichlorotrifluoroethane

Reaction^

H,F
H,F
H,F

H,F,E

H,F
H,F
H,F

H,F,E

H,F
H,F
H,F

H,F,E

P,H
P,H
P,H
P,H
P,H

P,H,E

P,H
P,H
P,H
P,H
P,H
P,H

H, GT 
H,GT 
H,GT 
H,GT 
H,GT



ATTACHMENT 1
Page 3 of 3

A SUMMARY OF HAZARDOUS REACTIONS THAT OCCUR 
WITH BINARY COMBINATIONS FOR WASTE STORED AT THE 

DETREX FAaLITY IN MELROSE PARK, ILLINOIS

Binary Combinations

Pyridine - Carbon Tetrachloride 
Pyridine - Chlorobenzene 
Pyridine - Chloroform 
Pyridine - 1,4-Dichlorobenzene 
Pyridine - 1,2-Dichloroethane 
Pyridine - 1,1-Dichloroethylene 
Pyridine - Vinyl Chloride

Reaction^

H,GT
H,GT
H,GT
H,GT
H,GT
H,GT
H,GT

2471/KAO

-Heat generation 
GT -Toxic gas generation
F -Fire
P -Violent polymerization
S' -Solubilization of toxic substances

E -Explosion



ATTACHMENT 2

WASTE EVALUATION WORKSHEETS



Worksheet 1

Waste A 

Waste 5

Name of Waste 
Evaluation

Source

Source

□ate

WASTE B ^

WASTE
>*

o i 
3 S

Reactivity
Name Grouo No. 1,

1,
1-

Tr
ic

hl
or

oe
th

an
e 

17

Tr
ic

hl
or

et
hy

le
ne

 
17 PK

1
t•6

M
et

hy
le

ne
 C

hl
or

id
e 

17 rs.

j
1s
€

Arsenic 24

Barium 21,24,107 X X X X X

Cadmium 23,2^ H,F H,F H,F H,F H,F

Chromiurn 23,24 H,F B.F H,F H,F H,F

Lead 23,24 H,F H,F H,F H,F H,F

Mercury 24

Selenium 22,23,24 H,F,£

U
J

uTX

H,F.E H,F,E H,F.E

Note: Refer to Figure 6 for the definitions of the Reaction Code entered on the
squares of this worksheet.

Figure 2. Woriaheet for determining hazardous waste oompatibility.
H - Heat generation x -Extrarely reactive 

E - E^losion
F - Fire



Worksheet 2

Waste A 

Waste B

Source

Source

Name of Waste 
Evaluation Date

1WASTE B ^

WASTE

<0 o
Qi o

Reactivity
Name Group No. Ar

se
ni

c 
24

B
ar

iu
m

 
21

,2
4,

10
7

C
ad

m
iu

m
 

23
,2

4

C
hr

om
iu

m
 

23
,2

4

Le
ad

 
23

,2
4

M
er

cu
ry

 
24

Se
le

ni
um

 
22

,2
3,

24

Arsenic 24 X

Barium 21,24,107 X X X X X X

Cadmium 23,24 X

Chromium 23,24 X

Lead 23,24 X

Mercury 24 X

Selenium 22,23,24 X

Note; Refer to Figure 6 for the definitions of the Reaction Code entered on the 
squares of this worksheet.

Figure 2. Worksheet for determining hazardous waste compatibility.

X - Extremely reactive



Worksheet 3

Waste A 

Waste B

Name of Waste 
Evaluation

Source

Source

Date

E
WASTE B ^

WASTE A^Siv

|2 

y i
U w

u
Reactivity

Name Grouo No.

A
rs

en
ic

 
24

B
ar

iu
n 

21
,2

4,
10

7

c3

i

O
ira

ni
un

 
23

,2
4

Le
ad

 
23

,2
4

M
er

cu
ry

 
24

Se
le

ni
un

 
22

,2
3,

24

Benzene 16 X

Carbon Tetrachloride 17 X H,F H,F H,F H,F,E

Chlorobenzene 17 X H,F H,F H,F H,F,E

Chloroform 17 X H,F H,F H,F H,F,E

1,4-Oichlorobenzene 17 X H,F H,F H,F H,F,E

1,2-Oichloroethane 17 X H,F H,F H,F H,F,E

1,1-0ich1oroethy1ene 17 X H,F H,F H,F H,F,E

2,4-Oinitrotoluene 27 X

Hexachloroethane none found

Methyl Ethyl ketone 19 X

Nitrobenzene 27 X

Note: Refer to Figure 6 for the definitions of the Reaction Code entered on the
sqtiares of this worksheet.

Figure 2. Worksheet for determining hazardous waste compatibility.
X - Extremely reactive 
E - Explosion
H - Heat
F - Fire



Worksheet 4

Waste A 

Waste B

Source

Source

Name of Waste 
Evaluation Date

E
WASTE B ^

WASTE
>» «

(U a 
QJ O

Reactivity x^v
Name Group No.

Ar
se

ni
c 

24

Ba
riu

m
 

21
,2

4,
10

7

C
ad

m
iu

m
 

23
,2

4

C
hr

om
iu

m
 

23
,2

4

Le
ad

 
23

,2
4

M
er

cu
ry

 
24

Se
le

ni
um

 
22

,2
3,

24

Pyridine 7 S X S S S S S

Vinyl chloride 17,103 P,H X P.H P.H P,H P,H P,H,E

Note; Refer to Figure 6 for the definitions of the Reaction Code entered on the 
squares of this worksheet.

P — 
X -

H -

Figure 2. Worksheet for determining hazardous waste compatibility.

solubilization of toxic substances 
violent polymerization 
extremely reactive
Heat



Worksheet 5

Waste A 

Waste B

Name of Waste 
Evaluation

Source

Source

Date

WASTE B ^

WASTE

V c:

Reactivity
Name Group No. 1,

1,
1-

Tr
ic

hl
or

oe
th

an
e 

17

Tr
ic

hl
or

oe
th

yl
en

e 
17

Pe
rc

hl
or

oe
ht

yl
en

e 
17

M
st

hy
le

ne
 ch

lo
rid

e 
17

fc
11

1,1,1-Trichloroethane 17

Trichloroethylene 17

Perch!oroethylene 17 No reac :ions

Methylene chloride 17

Trichiorotrif 1 uroethane (Freon)17

Note; Refer to Figure 6 for the definitions of the Reaction Code entered on the 
squares of this worksheet.

Figure 2- Worksheet for determining hazardous waste compatibility.



Worksheet 6

Waste A 

Waste B

Source

Source

Name of Waste 
Evaluation Date

E
WASTE B ^

WASTE A

y 3
" ^SSv <u w

OS O
Reactivity

Name Grouo No. B
en

ze
ne

 
16

2,
4-

D
in

itr
ot
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ue

ne
 

27

M
et

hy
l Et

hy
l Ke

nt
on

e 19
N

itr
ob

en
ze

ne
 

27

C
ar

bo
n T

et
ra

ch
lo

rid
e 17

Benzene t6

2,4-Oinitrcftoluene 2T

Methyl Ethyl Ketone 19 No reac ;ions

Nitrobenzene 27

Carton Tetrachloride 17

(representative of all 17)

Note: Refer to Figure 6 for the definitions of the Reaction Code entered on the
squares of this worksheet.

Figure 2. Worksheet for determining hazardous waste compatibility.



Worksheet 7

Waste A 

Waste B

Name of Waste 
Evaluation

Source

Source

Date

WASTE B ^

WASTE

oV i. 
O

Reactivity
Name Group No. 2,

4-
D

in
itr

ot
ol

ue
ne

 
27

M
et

hy
l Et

hy
l Ke

to
ne

 
19

N
itr

ob
en

ze
ne

 
27

P
yr

id
in

e 
7

Vi
ny

l ch
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rid
e 

17

C
hl

or
of

or
m

 
17

2,4-Dinitrotoluene 27

Methyl Ethyl Ketone 19

Nitrobnzene 27

Pyridine 17 - H,6T H,GT

Vinyl chloride 17, 103 H,GT

Chloroform 17 H,GT

Note: Refer to Figure 6 for the definitions of the Reaction Code entered on the
squares of this worksheet.

Figure 2. Worksheet for determining hazardous waste compatibility.

GT - Toxic gas generation 
H -Heat



Worksheet 8

Waste A 

Waste B

Source

Source

Name oi Waste 
Evaluation Date

WASTE B
WASTE A

Reactivity 
Group No.Name

Pyridine

Note: Refer to Figure 6 for the definitions of the Reaction Code entered on the
squares of this worksheet.

Figure 2. Worksheet for determining hazardous waste compatibility.
H - Heat
GT - Toxic gas generation,
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1.0 INTRODUCTION

This Laboratory Quality Assurance Project Plan (QAPP) 

presents the policies, organization, objectives and specific quality assurance 

(QA) and quality control (QC) objectives designed to achieve the specific data 

quality goals associated with the Solvent Reclamation Program of Detrex.

The purpose of the QAPP is to ensure that the sample results are accurate, 

precise and representative of the spent solvents analyzed. The analytical 

results are necessary for approving waste material acceptability for storage and 

subsequent reclamation at Detrex permitted TSD facilities.



2.0 PROTECT DESCRIPTION AND OVERVIEW

Detrex Corporation Solvents and Environmental Services 

Division operates numerous Treatment, Storage or Disposal (TSD) facilities 

which specialize in the sale of halogenated solvents and cleaning equipment 

and the reclamation (recycling) of solvents from spent solvents generated 

from various industries. Incoming samples of spent solvents from the TSD 

facilities are analyzed in order to determine the recoverable halogenated 

solvent content solely for processing purposes and to ensure that the waste 

materials are properly labeled and manifested for shipping purposes.

Before any hazardous waste material is accepted from a 

new customer, the waste is sampled by the facility and analyzed to ensure its 

characterization is acceptable based on the operating permit of the facility and 

to the ultimate recovery (recycling) operation. In addition to sampling, an 

effort is made to document the generation process of the waste to further 

characterize its composition.

Regardless of whether or not the facility accepts the waste 

for processing, all of the foregoing knowledge, including laboratory results, is 

kept in the customer's file for future reference and comparison with future 

shipments, if they become a regular customer.



2.1 TARGET COMPOUNDS

Target compounds for analysis will vary with the process 

that generated the spent solvents. Generally, a specific generation process will 

employ a specific solvent(s) in the operation. Consequently, the major 

constituents of the spent solvent samples are generally known prior to 

analysis and the analyses are performed for confirmatory and processing 

purposes. The target compounds for the spent solvents analyses are:

Compound Required Detection Limits

1,1,1-Trichloroethane 0.5 %
Perchloroethylene 0.5 %
Trichloroethylene 0.5 %
Methylene Chloride 0.5 %
Trichlorotrifluoroethane (freon) 0.5 %

Other analyses that are performed are, percent solvent 

content, ignitability, other compounds, and percent non-volatile residue 

(NVR).

2.2 DATA USAGE

The principle usage of data is to confirm the permitted 

acceptability of the waste material for acceptance at the TSD facility and also to 

confirm the identification of the major constituents of the spent solvents and



determine the percentage of recoverable solvent. This information is used 

for processing and transportation purposes.

determine the percentage of recoverable solvent. This information is used 

for processing and transportation purposes. 

4 



3.0 PROTECT DESCRIPTION AND RESPONSIBILITY

Figure 3.1 presents the key staff organization for the 

QAPP. A summary of each of the key responsibilities is presented below:

Project Manager,
Detrex Corporation Solvents and Environmental Services Division

- general overview of the project to ensure that the objectives are met

- overall responsibility for the solvent reclamation project

Operations Manger,
Detrex Corporation Solvents and Environmental Services Division

- general overview of the project operations

- responsible for the branch personnel sampling operations

Laboratory Manager,
Detrex Corporation Solvents and Environmental Services Division

- routine assessment of measurement systems for precision and accuracy

- data reduction, validation and reporting

- development of QA/QC reports to management

- coordinate and schedule laboratory analyses

- supervise in-house chain-of-custody 

review calculations

- prepare and approve analytical reports

- also serves as Quality Assurance Officer with the following 

responsibilities:

• overview laboratory quality assurance
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also serves as Quality Assurance Officer with the following 

responsibilities:

• overview laboratory quality assurance

• overview QA/QC documentation

• conduct detailed data review

• implement laboratory corrective actions, as required

• prepare laboratory Standard Operating Procedures (SOPs)

• approve the QAPP

Laboratory Chemist

- sample extraction and instrumental analysis

- instrument maintenance and calibration

- standard preparation and documentation

- data reduction and calculations

- preparation of reagents

- wet chemical analytical determinations

Branch Personnel

- serve as field sampling personnel with the following responsibilities;

• collection of representative samples

• sample labeling and chain-of-custody implementation

• performance of % solvent field determination

• performance of ignitability test



4.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT 
OF DATA IN TERMS OF PRECISION, ACCURACY, 
COMPLETENESS, REPRESENTATIVENESS

The overall QA objective is to develop and implement 

procedures for sample handling, laboratory analyses and reporting that will 

provide accurate data. Specific procedures to be used for sample handling, 

calibration, laboratory analysis, reporting, quality control, audits, preventative 

maintenance and corrective actions are presented in subsequent sections of 

this QAPP. The purpose of this section, is to address the objectives of 

accuracy, precision, completeness, representativeness and comparability.

4.1 LEVEL OF OA EFFORT

Sample analysis are performed following the SOPs as 

provided in Appendix A. The levels of laboratory QA effort for the analyses 

are specified in the applicable SOPs provided in Appendix A.

4.2 ACCURACY. PRECISION AND SENSITIVITY OF ANALYSES

The QA objectives for precision, accuracy and sensitivity 

are to achieve the QC acceptance criteria for the analytical procedures. The 

precision and accuracy guideline requirements are specified in the SOPs as 

provided in Appendix A.



Precision and accuracy for the halogenated solvent and 

NVR determinations will be determined by using duplicate samples and 

spiked samples, respectively.

For duplicate sample analysis, at least one duplicate 

sample will be analyzed at a frequency of 1% of all samples, or one per day, 

whichever is more frequent. The relative percent difference (RPD) for each 

detected analyte will be calculated for use during data assessment and 

validation. An advisory limit of 30% for RPD will be used for detected 

analytes above the detection limit. RPD will not be calculated for 

non-detected analytes.

For reagent blank analyses, at least one reagent blank will 

be processed and analyzed for 1 % of all samples analyzed, or one per day, 

whichever is more frequent. The concentration for each component will be 

calculated for later use during data assessment and validation.

The matrix spike sample analysis is used to provide 

information on the effect of the sample matrix on the distillation procedure. 

Matrix spike samples will be analyzed at a frequency of 1% of all samples, or 

one per week, whichever is more frequent. The individual component 

percent recoveries (%R) will be calculated and reported. The acceptance 

criteria for matrix spike samples are outlined in applicable SOPs presented in 

Appendix A.

8



Blank spike sample analysis is used to provide 

information on the accuracy of the method. Blank spike samples will be 

analyzed at a frequency of 1% of all samples, or one per week, whichever is 

more frequent. The individual component %R will be calculated and 

reported. The acceptance criteria for blank spike samples are outlined in 

applicable SOPs presented in Appendix A.

4.3 COMPLETENESS, REPRESENTATIVENESS 
AND COMPARABILITY

It is expected that all analyses performed by the applicable 

SOPs will provide data meeting QC acceptance criteria for 80 percent of all 

samples analyzed. Any reason for variances will be documented. Corrective 

action procedures used to maximize the number of usable analyses are 

outlined in Section 14.0 of the QAPP.

The sampling procedure followed by facility personnel 

ensures that representative samples of the spent solvents will be obtained. 

Comparability of laboratory analyses will be ensured by the use of consistent 

units of concentration and standard operating procedures.



5.0 SAMPLE HANDLING. AND PRESERVATION TECHNIQUES

The following sections describe the sample handling 

techniques used in the project.

5.1 SAMPLE CONTAINERS, PRESERVATIVES 
AND HOLDING TIMES

Sample containers, preservatives and holding times are 

presented in Table 5.1.

5.2 SAMPLE LABELING AND DOCUMENTATION

The following protocols are employed by facility 

personnel during the sampling procedure:

1) Samples are labeled with the branch identification number, unique 

drum number(s), solvent type and sampling date.

2) A packing slip with branch identification, date shipped, drum

numbers, solvent type, customer, analysis requested and percent 

solvent from field determination is completed for each shipment.



TABLE 5.1

SAMPLE CONTAINERS, PRESERVATION TECHNIQUES AND 
HOLDING TIMES FOR CONCENTRATED WASTE SAMPLES

Parameters Container

Volatile Organics 1 oz. glass with
polyethylene-lined
closure

Preservative

none

Holding Time 

14 days



3) The samples are packaged, sealed and delivered to the laboratory by 

common carrier at a minimum frequency of once per week.

4) Section 6.0 details the chain-of-custody procedure for the samples.

3) The samples are packaged, sealed and delivered to the laboratory by 

common carrier at a minimum frequency of once per week. 

4) Section 6.0 details the chain-of-custody procedure for the samples. 
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6.0 SAMPLE CUSTODY AND DOCUMENT CONTROL

This section details the procedures and protocols which 

are followed by facility personnel for the transport of samples to the 

appropriate laboratory. It is to be noted that for the Detroit, Michigan and 

Charlotte, North Carolina TSD facilities when analyses is to be conducted in 

the on-Site laboratory chain-of-custody procedures are not necessary.

6.1 CHAIN-OF-CUSTODY

A copy of the chain-of-custody form that accompanies any 

off-Site shipment of waste for analysis is provided as Figure 6.1.

6.2 SAMPLE DOCUMENTATION AND STORAGE IN THE 
LABORATORY _____

Sample receipt and log-in procedures are presented in the 

associated SOP in Appendix A.



FTGIJI^P 5.1
DETREX CORPORATION

REQUEST FOR LABORATORY ANALYSIS 

GENERATOR SUPPUED INFORMATION (MUST BE COMPLETED)

Company Name EPAIDNd:

Address

Salesman.

CcmnigTts

PhoreNd: ()

Submitted by:

PROJECTNAME ORNUMBER.

SAMPLETYPE(S)___________

HAZARDCLASS___________

ANALVSIS(SES) REQUESTED.

Date
RETURN or DISPOSE of samples

NUMBER OFSAMPLES

PLEASE LIST SAMPLE IDENTIFICATION NUMBERS ON REVERSE SIDE
(Column No. 2)

CHAIN OF CUSTODY
Relinquished By: 
Name Date Time

Received By: 
Name Date Time

FOR LABORATORY USE ONLY 

Generator ID__________________
Sample results reported by:_ 
Sample results reported to:_ 
Sample results rooorded:

Work Older No.. 
_____ Date Time

Laboratory Book No. Page No.



Office Lise
LAB ID NO.

GENERATOR 
ID NO.

SAMPLE
TYPE

ANALYSIS
REQUESTED

COMMENTS

\
1

GENERATOR SAMPLE ANALYSIS COMMENTS 
ID NO. TYPE REQUESTED 

. 

I 



6.3 STORAGE OF SAMPLES

Upon completion of each job, all associated samples are 

packaged together and stored for a maximum period of 90 days prior to 

disposal.

6.4 SAMPLE DOCUMENTATION

Upon completion of analysis, a file for each job is 

assembled containing the following information:

sample identification documents 

chain-of-custody forms, as appropriate 

raw data 

calculation

originals of chromatograms 

originals of reports issued



7.0 CALIBRATION PROCEDURES AND FREQUENCY

The procedures indicated below are performed for all 

samples delivered to the laboratory for analysis. Specific procedures are 

presented in the applicable SOPs in Appendix A.

In general, the instruments are calibrated each day of 

sample analysis or the continuing calibration is verified using check 

standards. All calibration records are maintained by the laboratory for future 

reference.

7.1 GAS CHROMATOGRAPH CALIBRATION

Prior to analysis, the GC is calibrated as specified in the

SOP in Appendix A.

7.2 PRECISION BALANCE CALIBRATION

The balance is initially calibrated at the factory and 

checked on a monthly basis. If the results of the periodic checks indicate a 

deviation from the expected value by more than 1 %, recalibration by a 

certified technician must occur prior to use. The balance is cleaned and 

recalibrated by a certified technician at least yearly.



8.0 ANALYTICAL PROCEDURES

This section presents the analytical methods which are 

used by the laboratory to complete all required analyses.

8.1 HALOGENATED ORGANIC ANALYSIS

The method used for analysis of halogenated organics is a 

modification of Methods 8010 and 8015 for Test Methods for Evaluating Solid 

Wastes, Physical/Chemical Methods, EPA SW-846, 3rd edition, November 

1986 (SW-846). The SOP is presented in Appendix A.

8.2 IGNITABILITY

The method used for ignitability testing is 

ASTM D 4982-89 "Standard Test Method for Flammability Potential Screening 

Analysis of Waste". The SOP is presented in Appendix A. The method used 

for analysis of flash point, which may be used on occasion to check ignitability 

results, is Method 1010 (Pensky-Marten Cup) for Test Methods for Evaluating 

Solid Wastes, Physical/Chemical Methods, EPA SW-846, 3rd edition, 

November 1986 (SW-846).



8.3 DETECTION LIMITS

Specific detections are highly matrix dependent. The 

detection limits for the analyses are presented in the SOPs in Appendix A.



9.0 DATA REDUCTION. VALIDATION AND REPORTING

Analytical data reduction and validation is performed 

under the direction of the laboratory QA officer (QAO). The QAO is 

responsible for assessing the data quality based on the QC results generated 

during the batch analyses. Figure 9.1 illustrates analytical data flow through 

the laboratory. Data reduction validation and reporting is conducted as 

detailed in the following steps:

- Raw data produced and checked by the responsible analyst is turned over 

for independent review by another analyst.

- The laboratory manager reviews the data for attainment of quality control 

criteria presented in the reference SOP.

- Upon completion of all reviews and acceptance of the raw data by the 

laboratory manager, a report is generated.

- The report and all supporting documentation is inspected by the QAO. 

Reanalysis of samples due to QC failure is determined and conducted.

The final report is generated and signed by the laboratory manager.
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10.0 INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY

The following sections present the internal quality control 

checks and frequency which are employed for laboratory measurements. 

Specific procedures related to internal laboratory QC samples (matrix spike, 

blank spikes, reagent blanks, duplicates) are detailed in the following 

subsections.

10.1 REAGENT BLANKS

A reagent blank will be analyzed at a frequency of 1%, or 

one per day, whichever is more frequent. The reagent blank, an aliquot of 

analyte-free solvent (chlorobenzene) will be carried through the entire 

analytical procedure.

10.2 MATRIX SPIKES

A matrix spike sample consisting of a sample fortified 

with a known concentration of analyte will be analyzed at a frequency of 1% 

or one per week, whichever is more frequent. Acceptance criteria and 

representative compounds are identified in the SOP presented in 

Appendix A. The results of the matrix spike samples are used to assess the 

accuracy of the method in a specific matrix.



10.3 BLANK SPIKE SAMPLES

A blank spike sample consisting on a synthetic matrix 

(oil/solvent mixture) fortified with all halogenated compounds of interest is 

analyzed at a frequency of 1% or one per week, whichever is more frequent. 

Acceptance criteria for these samples are presented in the applicable SOPs.

The results of the blank spike are used to assess the accuracy of the method on 

a generic matrix typical of the spent solvent/oil mixture samples.

10.4 DUPLICATE SAMPLE ANALYSIS

Duplicate sample analysis are performed at a frequency of 

1% or one per day, whichever is more frequent. This QC measure is 

performed to assess the analytical precision of the method and is applicable to 

the method as all samples will contain measurable concentrations of 

analyte(s).

10.5 SPLIT SAMPLES

Split samples are currently analyzed at a bi-yearly 

frequency. A typical sample is split and sent to an outside commercial 

laboratory with the results from both laboratories being compared and 

maintained on file.



10.6 BLIND PERFORMANCE EVALUATION SAMPLES

Blind performance evaluation samples are currently 

analyzed at a bi-yearly frequency. These consist of production samples split 

and analyzed by the QAO and the laboratory analysts. Results are compared 

and maintained on file.



11.0 PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY

For the purpose of internal evaluation, data from the 

project is evaluated on a continuing basis by the QAO over the duration of 

the project.

System audits are qualitative evaluations of all 

components of laboratory quality control measurement systems and are used 

to determine if the measurement systems are being used appropriately. The 

audits are conducted before the systems are operational and during the 

project. Such audits typically involve a comparison of the activities given the 

QA/QC plan described herein with activities actually performed.

The performance audit is a quantitative evaluation of the 

measurement systems used for a monitoring program. It requires testing the 

measurement systems with samples of known composition to evaluate 

precision and accuracy. The performance audit is accomplished by the review 

and statistical evaluation of QC sample results and is conducted and initiated 

by the QAO.



12.0 PREVENTIVE MAINTENANCE

Critical to the performance and minimization of 

downtime of all equipment, whether it be measurement or support, is proper 

maintenance. Preventive maintenance is performed as recommended by the 

manufacturer of the respective equipment. This maintenance will consist of, 

but is not limited to, the following minimum procedures at the specified time 

intervals.

12.1 PRECISION BALANCE

The balance will be cleaned and calibrated on a yearly basis 

by a certified technician, or more frequently should the need arise.

12.2 GAS CHROMATOGRAPH

Routine maintenance of the gas chromatograph includes 

daily checks of gas inventory, changes of septa as required by instrument 

performance, or at least weekly. Changes of injection port liners and clipping 

of the front end of the capillary column is performed as necessary. A 

maintenance contract with provisions for routine preventive maintenance 

visits is also maintained on the instrument.



13.0 SPECinC ROUTINE PROCEDURES USED TO ASSESS DATA 
PRECISION. ACCURACY. AND COMPLETENESS

13.1 OA MEASUREMENT QUALITY INDICATORS

13.1.1 Precision

Precision is assessed by comparing the analytical results 

between duplicate samples.

13.1.2 Accuracy

Accuracy is assessed by comparing a set of analytical 

results to the accepted or "true" values that would be expected. In general, 

matrix spike samples, duplicate samples and calibration check sample 

recoveries are used to assess accuracy.

13.2 STATISTICAL EVALUATIONS

In examination of data and determination of its precision 

and accuracy, standard statistical formulae will be used. Among these are the 

following:



1) Mean of Measurements Generated by Each Sample Parameter (X)

X - n L S ^ ^
i = l

where N = number of measurements 

Xi = value of the measurement

2) Standard Deviation of a Series of Individual Determination(s)

S2 =

X (Xi-x)2 
i = l 

N - 1

where N = number of measurements 

Xi = value of the measurement 

S = standard deviation

3) Percent Relative Standard Deviation (% RSD)

%RSD = (- ) X 100
X

s
X

= standard deviation for a series of individual measurements 

= mean of the measurements



Percent Recovery

Percent recovery of spikes will be used to establish analytical accuracy 

and will be evaluated as follows:

A-B
Matrix Spike Recovery = () x 100

where:

A = the analyte concentration determined experimentally from 

the spiked sample;

B = the background level determined by a separate analysis of the 

unspiked sample; and 

C = the amount of the spike added.

Relative Percent Difference (RPD)

RPO = , 100XI +X2(- )

where:

XI = first value, (i.e., MS value)

X2 = second value, (i.e., MSD value)



14.0 CORRECTIVE ACTION

The need for corrective action may be identified by system 

or performance audits or by standard QC procedures. The essential steps in 

the corrective action system will be:

- Checking the predetermined limits for data acceptability beyond which 

corrective action is required;

- Identifying and defining problems;

- Assigning responsibility for investigating the problem;

- Investigating and determining the cause of the problem;

- Determination of a corrective action to eliminate the problem (this may 

include reanalyses or resampling and analyses);

- Assigning and accepting responsibility for implementing the corrective 

action;

Implementing the corrective action and evaluating the effectiveness;

- Verifying that the corrective action has eliminated the problem; and

Documenting the corrective action taken.



For each measurement system, the QAO will be 

responsible for initiating the corrective action and the laboratory manager 

will be responsible for implementing the corrective action. The corrective 

action taken will depend upon the QA/QC criteria that did not meet the 

necessary criteria, and may range from qualifying the data to resampling. 

Corrective actions are further defined in the SOPs presented in Appendix A.



15.0 QUALITY ASSURANCE REPORT TO MANAGEMENT

Management will receive reports on the performance of 

the measurement system and the data quality at regular internals.

Minimally, these reports will include:

- Assessment of measurement quality indicators, i.e., data accuracy, 

precision and completeness;

- Results of system audits; and

- QA problems and recommended solutions.

The project QAO will be responsible within the 

organizational structure for preparing these periodic reports.
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STANDARD OPERATING PROCEDURES FOR THE DETERMINATION OF 

SOLVENT CONTENT IN SPENT SOLVENTS FROM DEGREASING 

OPERATIONS USING SPECIHC GRAVITY METHOD

1.0 SCOPE AND APPLICATION

The specific gravity method for correlating solvent 

percent and specific gravity was devised by Mr. Jim Goodrich, formerly 

laboratory supervisor of the Detrex Solvent Laboratory and currently a 

chemist in Detrex's Research Technologies International (RTI) division. The 

graphs relating specific gravity and solvent percent (volume) are 

non-empirical and are based on the following assumptions:

i) the non-volatile fraction of the waste oil can be approximated by 

an oil of specific gravity 0.9.

ii) the relationship between specific gravity and volume percent is 

linear.

iii) a sample of 0% solvent would have a specific gravity of 0.9, and a 

sample of 100% solvent would have a specific gravity of the 

solvent in question..

The specific gravity method is designed to be used a 

screening procedure only; quantitation is performed by a gas chromatograph 

analysis.



2.0 SUMMARY OF METHOD

A representative sample of the spent solvent/oil mixture 

is obtained and the specific gravity is determined. The percent solvent is 

determined by comparing the specific gravity of the mixture to that of the 

pure solvent.

3.0 INTERFERENCES

The determination is for screening purposes only and any 

materials that will interfere with the measurement of the specific gravity will 

interfere with the percent solvent determination.

4.0 APPARATUS AND MATERIAL

4.1 Glass Thief for Collection of Sample

4.2 Thermometer

4.3 Specific Gravity Hydrometer Set - 0.90 to 1.60 specific gravity range

4.4 Hydrometer Jar



5.0 REAGENTS

5.1 Rinse Solvent - Solvent of same type as being measured to 

rinse hydrometer jar

6.0 SAMPLE COLLECTION. PRESERVATION AND HANDLING

Samples are collected in accordance to section 5.0 of the QAPP

7.0 PROCEDURE

7.1

7.2

Collect sample using the Glass Thief

Transfer sample to a container of sufficient size to allow for 
mixing.

7.3 Shake container for at least 30 seconds.

7.4

7.5

Place the thermometer and a hydrometer in the hydrometer jar.

Fill the hydrometer jar to within one inch of the top with the 
mixture to be tested.

7.6 If the hydrometer reads off-scale, replace it with a higher or 
lower range hydrometer as required.

7.7 Read the hydrometer to the nearest 0.01 SpG unit.

7.8 Pour sample back into original container.



7.9 Rinse hydrometer jar with solvent prior to collecting next 
sample.

7.10 Using the attached Solvent-Oil Mixture vs. Gravity Graph or 
Chart, for the appropriate solvent type, determine the weight per 
cent oil.

7.11 The solvent content is calculated as follows:

7.12 WEIGHT PER CENT SOLVENT = 100% - WEIGHT PER CENT OIL

8.0 QUALITY CONTROT,

This procedure is for screening purposes only and no 

substantial quality control is required.



STANDARD OPERATING PROCEDURE 
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STANDARD OPERATING PROCEDURE 
FOR SAMPLE RECEIPT AND LOG IN

1.0 SCOPE AND APPLICATION

The following describes the procedure for sample receipt and log in for the 

solvent reclamation program.

SUMMARY OF METHOD

Following collection, the samples are transported to the laboratory 

accompanied by chain-of-custody documentation. The samples are assigned 

a unique job number and unique sample numbers. All pertinent 

information is recorded in a bound, consecutively page-numbered logbook 

and scheduled for analysis.

3,0 PROCEDURE

3.1 Samples are delivered to the laboratory by means of common carrier 

and transferred to the sample custodian.

3.2 The sample custodian opens the package and removes the samples and 

associated chain-of-custody documentation. Any evidence of 

tampering with the sample package is recorded on the chain-of-custody 

document.



3.3 The contents of the package is compared against the chain-of-custody 

document and any discrepancies are noted.

3.4 The sample custodian assigns a unique job number and unique sample 

numbers to the samples.

3.5 The chain-of-custody document is completed and the job, sample 

numbers, and associated information is recorded in the sample log 

book.

3.6 An analytical request form is completed and the samples and copies of 

associated paperwork from each job is placed in a basket. The container 

is tagged with the job number and transferred to the appropriate 

analyst for analysis.

3.7 All original documentation is bound in a permanent book.

3.8 Upon completion of analysis, all samples from a job are stored together 

with the job tag for 90 days prior to disposal.

4.0 FORMS

Copies of forms and log books used during sample receipt and log in are 

attached for reference.
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STANDARD OPERATING PROCEDURE 

FOR GLASSWARE CLEANING



STANDARD OPERATING PROCEDURE 
FOR GLASSWARE CLEANING

1.0 SCOPE AND APPLICATION

The following describes the procedure for cleaning glassware. The procedure 

is applicable to glassware used in processing spent solvent samples.

2.0 SUMMARY OF METHOD

Glassware is subjected to a solvent rinse, detergent wash, tap water rinse, 

deionized water rinse and allowed to air dry.

3.0 APPARATUS AND REAGENTS

3.1 Deionized Water - ASTM Type II

3.2 Detergent - Baxter Micro - All purpose laboratory cleaner

3.3 Mixed Solvent - Halogenated mixed reclaimed solvent

3.4 Brushes - Assorted flask and tube brushes



4.0 PROCEDURE

4.1 Remove oily residue by rinsing glassware with mixed solvent. Collect 

waste and allow to drain.

Note: This step is unnecessary for glassware not used for spent solvent 

mixtures.

4.2 Add detergent/water nnixture and scrub vigorously to remove any 

remaining debris.

4.3 Drain and rinse thoroughly with tap water. Drain to remove excess tap 

water.

4.4 Rinse at least three times with deionized water. Water should sheet off 

glassware with a minimum of water droplets remaining on the inside 

surfaces. If not, repeat procedure.

4.5 Drain and allow to air dry prior to reuse.
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STANDARD OPERATING PROCEDURES FOR THE 

EXTRACTION OF SPENT SOLVENTS

1.0 SCOPE

This method describes a sampling preparation procedure for the 

determination of halogenated solvents in a spent halogenated solvent oil

mixture.

2.0 SUMMARY OF METHOD

A sample of spent halogenated solvent waste is weighed in a tared, flat 

bottom flask. The flask is connected to a rotary vacuum evaporator and the 

solvent is vacuum distilled from the mixture, the weight of residue is 

determined, and the total non-volatile percentage calculated.

3.0 APPARATUS AND MATERIALS

3.1 Rotary vacuum evaporator with heating bath.

3.2 250 ml flat bottom flasks:

3.3 Precision Balance: capable of measuring to .005 + 001 g.

3.4 Vacuum Apparatus: water aspirator.



4.0 PROCEDURE

Preheat water bath to 90°C. Pour approximately 30 ml of sample into a tared 

flat bottom flask, weigh and record initial weight. Attach flask to rotary 

vacuum evaporator, apply vacuum, lower flask into water bath and 

roto-evaporate solvent from solvent-oil sample until condensate ceases 

flowing from the condenser. Remove flask from evaporator, dry, reweigh 

and record. Remove (pour) distillate from receiving flask into clean sample 

container and store for analysis.

5.0 DETERMINATION OF % NON-VOLATILE RESIDUE

The calculation of % non-volatile residue is as follows:

X 100 = % NV

R=Mass of residue after roto-evaporation 

S=Mass of waste solvent before roto-evaporation

6.0 The distillate is subsequently analyzed for individual halogenated solvents by 

gas chromatography.
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STANDARD OPERATING PROCEDURES FOR THE DETERMINATION OF 

SOLVENTS IN SPENT SOLVENTS BY GAS CHROMATOGRAPHY

1.0 SCOPE

1.1 This method is used for the determination of recoverable halogenated 

and non-halogenated solvents in spent solvent oil mixtures. 

Applicable analytes and their respective retention times are presented 

in Table 1.

1.2 The range of concentration determined by this method is 0.5 to 100% 

and is applicable only to concentrated organic matrices.

1.3 This method is based upon a gas chromatographic/flame ionization 

detection (GC/FID) procedure.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis, the samples are prepared for gas chromatography 

using the extraction procedure for waste solvent.

2.2 An aliquot of the extract is introduced into the gas chromatograph by 

direct injection. The solvents are separated by a capillary column and 

detected by a flame ionization detector.



TABLE 1
RETENTION TIMES FOR ORGANIC SOLVENTS

Compound Retention Time (minutes)^

Methanol 2.83
Ethanol 3.16
Acetone 3.46
2-Propanol 3.51
t-Butyl alcohol 3.77
Freon 3.91
Methylene chloride 3.99
Nitromethane 4.45
Butylene oxide 5.19
Methylethylketone 5.22
sec-Butyl alcohol 5.32
Dioxolane 5.63
1,1/1-Trichloroethane 6.76
n-Butyl alcohol 7.69
Trichloroethylene 9.01
1,4-Dioxane 9.43
Methylisobutyl ketone 11.0
Toluene 12.4
Perchloroethylene 14.8
Cydohexene oxide 17.8
o-Xylene 17.6
m-Xylene 18.2
p-Xylene 19.2

^Retention times are approximate and for illustration purposes only. Daily operating conditions will 
affect actual retention times.



3.0 INTERFERENCES

3.1 Potential interferences from the waste mixture are effectively reduced 

or removed by the vacuum distillation extraction procedure.

4.0 APPARATUS AND MATERIALS

4.1 Gas Chromatograph - Hewlett-Packard HP 5890 with Model 7673A 

autosampler and Model 3396 integrating recorder.

4.2 Column - Hewlett-Packard Ultra 2 (cross linked 5% phenyl methyl 

silicone gum) 50 meter x 0.32 mm ID with 0.52 ^im film thickness

4.3 Detector - Flame Ionization Detector

4.4 Volumetric flasks -10 ml Class A

4.5 Precision Balance - Capable of weighing 0.05 + O.Olg

4.6 Pastuer Pipettes - 5 3/4" glass disposable



5.0 REAGENTS

5.1 Solvents - Chlorobenzene (ACS grade minimum with no interfering 

impurities)

5.2 Calibration Standards

Due to the high concentration range of this method, calibration 

standards may be prepared directly from the neat solvents.

5.2.1 Halogenated Solvents

ACS grade (99%+) solvents with no interfering peaks:

1.1.1- Trichloroethane

Trichloroethylene (trichloroethene) 

Perchloroethylene (tetrachloroethene)

1.1.2- Trichloro-l,2,2-trifluoroethane (freon 113) 

Methylene chloride

5.2.2 Non-Halogenated Solvents

ACS grade (99%+) solvents with no interfering peaks: 

Methanol n-Butyl alcohol

Ethanol 1,4-Dioxane

Acetone Methylisobutyl ketone

2-Propanol Toluene

t-Butyl alcohol Methyl ethyl ketone



Nitromethane 

Butylene oxide 

sec-Butyl alcohol 

dioxolane

Cyclohexene oxide 

o-Xylene 

m-Xylene 

p-Xylene

5.2.3 Preparation of Standards

Calibration standards of the solvents are prepared at three 

concentration levels by weighing the appropriate mass of solvent in a 

tared 10 m/ volumetric flask and diluting to the mark with 

chlorobenzene. Mixed standards may be prepared for the dilute 

standards. The procedure is:

- a clean, dry 10 m/ volumetric flask is filled approximately half full 

with chlorobenzene. Allow the flask to stand approximately 10 

minutes or imtil the wetted surfaces have dryed. Weigh the flask to 

the nearest 0.001 g.

- Using a Pastuer pipette, transfer the appropriate mass of solvent to 

the flask ensuring that the drops fall directly into the chlorobenzene 

without contacting the neck of the flask.

Reweigh, dilute to the mark, stopper and mix by inverting the flask 

at least six times.



Calculate the concentration in weight/volume percent from the net 

gain in weight. Correct for compound purity if purity is less than 

98%.

Repeat procedures for remainder of standards. For less concentrated 

standards, multiple compounds may be added.

Transfer standards to the appropriate vials and cap with 

polyethylene lined closures.

6.0 SAMPLE COLLECTTQN. PRESERVATION AND HANDLING

Sampling is completed by personnel at each Solvents Division facility 

according to protocols described in Section C of each facilities Part B Permit 

Application. Sample handling and preservation are outlined in Section 5.0 of 

the QAPP.

7.0 PROCEDLIRE

7.1 Extraction

The procedure for sample extraction presented in the Standard 

Operating Procedures.



7.2 Gas Chromatography Conditions

Initial oven temperature and holding time

Oven temperature program 1

Second oven temperature and holding time

Oven temperature program 2

Final oven temperature and holding time

35° - 6 minutes 

4°C/minute 

90°C - 0 minutes 

10°C/minutes 

180°C - 1 minute

Injector temperature 

Detector temperature 

Injector: Split-split ratio 

Sample volume 

Carrier gas 

Detector gas

200°C 

250°C 

1:100 

1.0 p/

Helium at 180 psi 

Hydrogen at 18 psi 

Air at 45 psi

7.3 Calibration

7.3.1 External Standard Calibration Procedure

7.3.1.1 For each analyte of interest, prepare calibration standards at a 

minimum of three concentration levels by the procedure 

described in section 5.2.3.

7.3.1.2 Inject each calibration standard using the autosampler.

Tabulate peak area response against the amount injected for



each compound of the standard. This ratio of area to amount 

injected is termed the calibration factor and is defined as: 

Calibration factor = Total Area of Peak

% component

If the percent relative standard deviation (%RSD) of the 

calibration factors is less than 20% over the working range, 

linearity throughout the origin is assumed and the average 

calibration factor may be used. If the %RSD is greater than 

20%, then a calibration curve is calculated using linear 

regression analysis. The minimum acceptable correlation 

coefficient is 0.975.

7.3.1.3 The working calibration curve or calibration factor must be 

verified each working day by the inspection of one or more 

calibration standards. If the response for any analyte varies 

from the predicted response by more than + 15%, a new 

calibration curve must be established for that analyte.

% difference = ^

Where:

Cl = Expected concentration 

C2 = Determined concentration



7.4 Gas Chromatographic Analysis

7.4.1 Inject 1.0 [d of the sample extract using the autosampler. If the 

response exceeds the linear range of the system, dilute the extract 

and reanalyze.

7.4.2 Calibrate the system (or confirm calibration) prior to conducting 

any analyses. A midlevel standard must also be injected at 

specific frequencies and at the end of the analytical batch. The 

determined concentration must be within + 15% difference as 

compared to the expected concentration. If this criteria is 

exceeded, inspect the GC system to determine the cause and 

perform the necessary maintenance to correct the problem before 

recalibrating the system. All samples that were analyzed after 

the standard that exceeded the criteria are out of control and 

must be reanalyzed after the corrective action is taken.

7.4.3 Establish daily retention times for each analyte. Use absolute 

retention times for each analyte from the daily check standard as 

the midpoint for that day.

7.4.3.1 Tentative identification of an analyte occurs when a peak from 

a sample extract falls within the daily retention time. No 

confirmation is necessary for the major degreasing solvents 

that are routinely determined. Compounds that are less 

frequently encoimtered will require an additional analytical 

technique for identification, if required. Tentative

8



identification is done more positively by spiking the sample 

with the suspected constituent and noting an increase in peak 

height. Sample would be sent to Detrex's RTI Lab in Detroit for 

positive ID, if necessary.

7.43.2 Validation of GC System Quantitative Performance

The midpoint calibration standard is used to evaluate this 

criterion. If any of the standards are outside of the daily 

retention time window, the system is out of control and 

corrective action will be necessary.

7.4.4 Sequence of Analysis

After the system has been calibrated and daily retention time 

calculated, the following sequence of analysis takes place:

1) Blank

2) 30 samples

3) Matrix Spike

4) Blank Spike

5) Duplicate

6) Calibration Check Standard(s)

7) Blank

8) 30 Samples



7.5 System Maintenance

These corrective actions may be required to remedy problems 

associated with poor response, shifting retention times, ghost peaks 

and unstable baselines.

7.5.1 System Bake-Out - To remedy problems associated with rising 

baselines and ghosts peaks, the chromatography system is baked 

out. This entails raising the oven temperature to the column 

conditioning temperature for two hours.

7.5.2 Septum Change - Unstable retention times and poor response 

may be attributed to a leaking injection port septum. Change 

septum per the maintenance manual guidelines.

7.5.3 Capillary Column maintenance - Ghost peaks and reduced 

response may be caused by dirty injection port inserts and 

front-end column contamination. Replace column insert with a 

clean-deactivated insert. Also, clipping the first few inches to a 

foot of the column may be necessary to remedy the problem.

7.5.4 Detector Maintenance-Reduced response may be caused by a 

dirty detector. Cool detector and clean as recommended in the 

maintenance manual. Recalibration of the system may be 

required after cleaning the detector.



7.6 Calculations

The concentration of each analyte in the sample is determined by 

calculating the peak response using the calibration factor or calibration 

curve determined in Step 7.3.1. The concentration of a specific analyte 

is calculated as follows:

Concentration (% wt/vol) = ( ^ ) x D

where: Ax = Response for analyte in sample area units

cf = Calibration Factor - area units per unit concentrations 

D = Dilution Factor (if any)

8.0 QUALITY CONTROL

8.1 Reagent Blanks - To demonstrate that the analytical system is not 

introducing analytes or interferences, reagent blanks consisting of 

chlorobenzene are processed with the samples. The blanks are carried 

completely through the extraction and measurement steps and are 

analyzed at a frequency of 1% of all samples or one per day; whichever 

is more frequent.



8.2 Accural Control

8.2.1 Matrix Spikes Samples - to demonstrate that the sample matrix 

is not affecting the accuracy of the measurement, matrix spike 

samples are analyzed. These samples consist of a sample aliquot 

that has been fortified with a known amount of analyte. The 

results are expressed as percent recovery (%R) of added analyte 

and are calculated by:

%R
^ SSR - SR ^

X 100

where SSR = Spike Sample result 

SR = Sample result 

SA = Spike added

Matrix spike samples are processed and analyzed at a frequency 

of one per week, whichever is more frequent. Due to the nature 

of the samples, only a specific sub set of analytes will be spiked 

into the sample.

8.2.2 Blank Spike Samples - To demonstrate the efficiency of the 

extraction and analytical procedures, blank spike samples are 

analyzed. These samples consist of on artifidal matrix that is 

spiked with a known amount of all analytes of interest. The 

results are expressed as percent recovery (%R) of added analyte 

and are calculated by



%R
^ BSR - BR ^

X 100

where BSR = Blank Spike Result 

BR = Blank result 

SA = Spike added

Blank spike samples are processed and analyzed at a frequency of 

one per week.

8.3 Precision Control

To demonstrate the repeatability of the extraction and analytical 

procedures, duplicate sample analyses are performed. Due to the fact 

that there will be detectable analytes in every sample, this type of 

precision control is preferable to matrix spike, matrix spike duplicate 

analysis. Equal aliquots of a sample are processed and analyzed. The 

results are expressed as relative percent difference and are calculated by:

RPD
I SRi - SR2 I 

^SRi + SR2^
X 100

Duplicate samples are analyzed at a frequency of 1% of all samples or 

one per day, whichever is more frequent. RPD is calculated for %NVR 

and for detectable analytes.



where: SRi = sample result 1 

SR2 = sample result 2

8.4 Control Limits and Corrective Actions

8.4.1 Reagent Blanks

Reagent blanks should be free from interfering peaks and 

analytes of interest. Should there be evidence of contamination, 

the following should be investigated to locate and eliminate the 

source.

-Piirity of solvent used for blank 

-Cleanliness of glassware

-Use of lubricating grease on distillation apparatus 

-Adequate rinsing of GC syringe 

-Carryover from previous sample analysis 

-Contaminated GC system

If the problem is determined to be isolated only to the reagent 

blank (in the case of carryover) no corrective action is required. 

Should the problem be determined to be systematic, re-extraction 

and analysis of the samples associated with the reagent blank 

must take place. Documentation of corrective actions taken is 

recorded in a boimd laboratory notebook.



8.4.2 Matrix Spike Samples

Recovery limits for spike compounds are listed below:

1,1,1-Trichloroethane 75-125%

Trichloroethylene 75-125%

Perchloroethylene 75-125%

Freon 65-125%

Methylene chloride 75-125%

Should recovery limits be outside the acceptance criteria, the 

following should be investigated or conducted:

-Re-analysis of the matrix spike sample 

-Evaluation of results of sample analysis. Concentrated 

samples may cause the spiked sample to be outside the linear 

range of the instrument. Dilute and re-analyze.

-Sample homogeneity

-Loss of instrument calibration - analyze a check standard for 

calibration verification

Should re-analysis of the matrix spike sample still indicate an 

out-of-control situation, a new sample will be chosen for matrix 

spike analysis. If analysis still yields out-of-control results, a 

thorough investigation must be conducted and the finding 

documentated. All samples processed from the last in-control 

point must be reprocessed and re-analyzed.



Should results of matrix spike sample analysis indicate an 

isolated problem associated with the blank spike sample, 

re-extraction and re-analysis is not required. In all other cases, 

re-extraction and re-analysis from the last in-control sample 

must occur.

8.4.3 Blardc Spike Samples - Recovery limits for blank spike 

compounds are listed below;

1,1,1-Trichloroethane 75-125%

T ri chloroe thylene 75-125%

Perchloroethylene 75-125%

Freon 65-125%

Methylene chloride 75-125%

Should the above recovery limits be exceeded, the following 

should be investigated or conducted:

-Re-analysis of the blank spike sample 

-Contamination of distillation due to loss of vacuum or 

inappropriate bath temperature 

-Loss of calibration of GC. A check standard should be 

analyzed.



8.4.4 Replicate sample analysis - RPD limits for NVR and detected 

compounds are 30%. Should this criterion be violated, the 

following should be investigated or conducted.

-Re-analysis of samples

-Contamination of distillation and GC systems 

-Homogeneity of sample matrix 

-Inefficient distillations

Should re-analysis of samples not elicit in-control results, a new 

sample from the batch will be chosen for replicate analysis. If the 

results of the new replicates still indicate an out-of-control 

situation, a thorough investigation must be conducted and the 

findings documented. All samples processed from the last 

in-control point must be re-extracted and re-analyzed.

9.0 METHOD PERFORMANCE

At this time, the performance of the method is still being evaluated.

10.0 REFERENCES

1) Test Methods for Evaluating Solid Wastes, Physical/Chemical 

Methods, EPA SW-846 Methods 8000, 8010 and 8015.



ethods

2) 1989 Annual Book of ASTM Standards, ASTM Volume 15.05 Methods 
D 3742 and D-3447, Volume 14.01. 
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STANDARD TEST METHOD FOR FLAMMABILITY POTENTIAL SCREENING 

ANALYSIS OF WASTE (ASTM D 4982-89)



Designation: D 4982 - 89

Standard Test Methods for
Flammability Potential Screening Analysis of Waste''

Thu sundatd u usued under the fixed desgnauon D 49S2; the number immedutely following the designauon indicates the year of 
onginal adopuon or. in the case of revision, the vear of last revision. A number in parentheses indicates the year of last leapprovaL A 
supencnpi epsilon (<) indicates an editorial change since the last revision or reapproval.

1. Scope
1.1 These test methods are used to indicate the fire- 

producing potential of wastes. The following test methods 
can be applied to waste liquids, sludges, semisolids, or solids:

Secuons 
11 to 13

14 to IS

Test Method A—Test Sample Exposed to Heat and
Flame

Test Method B—Test Sample Exposed to Spark
Source

1.2 These test methods should be used to measure and 
describe the properties of materials, in response to heat and 
flame under controlled laboratory conditions and should not 
be used to describe or appraise the fire hazard or fire risk of 
materials under aaual fire conditions. However, results of 
these tests may be used as elements of a fire risk assessment 
that takes into account all of the faaors that are pertinent to 
an assessment of the fire hazard of a panictilar end use.

1.3 These test methods are designed and intended as 
preliminary tests to complement the more sophisticated 
quantiudve analytical techniques that may be used to 
determine flammability. These test methods offer, to the 
user, the option and the ability to screen waste for potentially 
hazardous flammability potential when the more sophisti
cated techniques are not available and the total waste 
composition is unknown.

1.4 This standard may involve hazardous maierials. oper
ations. and equipment. This standard does not purport to 
address all of the safety problems associated with its use. It is 
the responsibility of the user of this standard to establish 
appropriate safety and health practices and determine the 
applicability of regulator}' limitations prior to use. Specific 
hazard information is given in Section 6 and 13.4.3.1.

2. Referenced Documents
2.1 aSTM Standard:
D93 Test Methods for Flash Point by Pensky-Manens 

Qosed Tester^
2.2 Other Standard:
Prudent Praaices for Handling Hazardous Chemicals in 

Laboratories^

3. Terminology
3.1 Description of Term Specific to This Standard:
3.1.1 screening analysis—a preliminary qualitative or

' TTiese len methods are under the junsdicuon of ASTM Giinmmee D-34 on 
Waste Disposal and is the direct responsibility of Subcommmee D34.02 on 
Physical and Chemical Chaiacienzation.

Current edition approved Nov. 10. 1989. Published December 1989.
- Annual Book ot AST.M Standards. Vol 05.01.
^ Naiional Research Council. Nauorul Academy Press. Washington. DC. 1981.

semiquantitative test developed from classical qualitative 
and quantitative techniques that is designed to efliaenih 
give the user specific information about a waste that will aid 
in determining waste identification, process compatibility, 
and safety in handling.

4. Summary of Test Methods
4.1 Method A—A test sample is exposed to heat and 

flame. The sample is reported as having a positive or 
negative flammability potential as described in the test 
procedure.

4.2 Method B—Sparks from a flint lighter are introduced 
to the vapor space immediately above a representative 
sample of a waste, and observation is made for a flash in the 
vapor space or ignition of the sample. A flash in the vapor 
space or ignition and burning of the waste indicates 3 
positive flammability potential at ambient temperature.

5. Significance and Use
5.1 These test methods are intended for use by those m 

the waste management industries to aid in identifying the 
flammability potential or waste materials.

6. Hazards
6.1 Avoid inhalation and skin or eye contact, or both, of 

any hazardous materials.
6.2 Standard laboratory hygiene practices should be fol

lowed when conducting these tests.
6.3 All tests must be performed in a laboratory hood 

equipped with an exhaust intake along the front edge of the 
work area to collea any heavier-than-air vapors generated.

6.4 The analyst must wear flame resisunt oven gloves.
6.5 Waste containing or suspeaed of containing highh 

volatile organics or peroxides should be tested using a much 
smaller sample than that used in 13.2.

7. Sampling
7.1 Sample containers must be kept tightly sealed uniii 

tested.
12 Samples should be analyzed as soon as possible aftr 

collection.
7.3 If necessary, allow the sample to come to roor. 

temperature in a tightly sealed container. F’lr example- 
frozen material should be allowed to thaw completely.

8. Report
8.1 Repon the following information;
8.1.1 Sample identification,
8.1.2 Date of test,
8.1.3 Sample classification: positive or negative, and
8.1.4 Reference to the procedure applied.
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9. Quality Control
0.1 Quality control check samples and duplications 

vhould be pertbrmed at an action level specified by the 
laboratory and at an appropriate frequency.

0.2 Flammability sundards should be maintained for 
analyst training and as reference guides. E.\amples arc given 
;n the following table.

Flammability Potential Screening .Analysis

\lcth\l jlcohol (methanol) 

uIjujI acetic aad ' 

Mcnticcane (n>undecanel 
Mrv"«;ne (Fuel Oil .No. I)

,^\vlene

(.'Moruiluorocarbon 113(l.U-in- 
chloro-1.3.3-tmluoroethane)

OilTicult^o-see ilome: llammable at or 
below room temperature.

Flammable at temperatures above 
normal room temperature.

Rammable at temperatures higher 
than glacial acetic acid.

Flammable over a range ol' tempera
tures higher than normal room 
temperature.

Flammable at or above room temper
ature; freezes at 13*C. A spiked soil 
sample frozen at 0*C demonstrates 
interference.

Weroinc; phosgene formauon likely; 
see 13.4.3.1.

10. Precision and Bias
lO. 1 No statement is made about either the precision or 

bias of these test methods since the result merely states 
'ahcther there is conformance to the criteria for success 
ipecified in the procedure.

rtST .METHOD A—E.XPOSURE TO HEAT AND FL.VME

11. Interferences
11.1 Drafts in the laboratory fume hood where the test is 

pertbrmed could cause excessive cooling and false negative 
iTsults. A properly operating fume hood with a face velocity 
df 150 ft/min should provide consistent usable results.

11.2 Ignition sources that provide excessive heating rates 
alone or combined with a very small test portion may 
obscure results. That is, the sample may be decomposed, 
wintered, fused, evaporated, or otherwise consumed before 
positive or negative evidence of flammability is observed. 
The use of sufficiently large test portions and of heating rates 
■ypical of a bunsen burner should resolve this problem.

11.3 An inadequate source of heating could limit the 
volatilization of flammable components and provide false 
negative results.

11.4 Difficult-to-obscrve flames resulting from the 
'urning of certain compounds (for e.xample, methanol) 
rould provide false negative results. If the presence of these 
compounds is suspeaed. the presence of flammability might

confirmed by the insertion of a watchglass just above the 
cAt matenal. The watchglass is then examined for products 
if combustion (for e.xample, moisture and soot).

Vote 1—The watchglass method cannot distinguish between vapor- 
'cd water or water produced by combustion.

11.5 An improperly adjusted gas burner (for e,xample. 
■v'th an insuffiaentiy aerated flame) could introduce raw gas 
nto or immediately above the sample. This raw gas could 
nnctly support a flame after the source of ignition is 
removed, providing the appearance of a flammable sample

a false positive result.

12. Apparatus
12.1 Gas Burner, (for e.xample. a bunsen burner) with an 

adjusuble air shutter and an adjustable gas onfice is needed. 
The gas burner and fuel supply line must be appropriate to 
the gas supplied: natural gas. artificial gas (including propane 
and butane), or liquified petroleum gas (LP gas or LPG). 
Where a gas supply line cannot be provided, a propane torch 
may be substituted.

12.2 Lighter, (for e.xample, piezo lighter) for burner is 
required.

12.3 Aluminum Weighing Boats or other non-flammable 
containers are needed.

12.3.1 Caution—Weighing boats of material other than 
aluminum should be used if the testing materials react with 
aluminum, for example, caustics.

12.4 Watchglass.
12.5 Large Beaker. Tongs. .Asbestos-Free High-Temper- 

aiure Gloves or .Vfittens, or other apparatus as needed to 
extinguish burning materials.

13. Procedure
13.1 Light a gas burner and adjust to a typically blue 

flame that is not readily blown out. A yellow flame easily 
affected by drafts indicates insufficient air (the ainfuel ratio is 
too low). A sharp, blue flame is good. (If the flame rises 
above the burner head, is very difficult to light, or tends to 
extinguish itself, indicates that too much air or too much air 
and fuel are being supplied to the burner.)

13.2 Place a sufficient amount (approximately 5 g) of a 
test sample in an aluminum weighing boat or other nonflam
mable container.

13.3 Using a gas burner, hold the tlame immediately 
above the test sample for 2 to 3 s without touching the visible 
flame to the sample.

13.3.1 If ignition (a flash or burning) is observed before or 
after the source of ignition (the flame of the burner) is 
removed, the sample is said to have a positive flammability 
potential. A positive result may require further investigauon 
(see 13.4.1).

13.3.2 The confirmation of flammability may require the 
use of a watchglass (see 11.4).

13.3.3 If there is no ignition, proceed to 13.4.
13.4 Using a gas burner, briefly (for at least 15 s) apply the 

flame to the sample in an anempt to ignite the sample.
13.4.1 If the sample ignites, the sample is said to have a 

positive flammability potential.
13.4.1.1 When more accurate waste charaaerization is 

necessary, liquid samples may be quantified using a closed- 
cup flash point tester.

13.4.1.2 Solids with a positive flammability potential 
should be further investigated.

13.4.2 If the sample decomposes, boils (if a liquid), or 
otherwise fails to ignite after at least 15 s of continuous 
sample heating by the burner flame, the flammability 
potential is reported as negative.

13.4.3 Halogenated solvents typically give off visible va
pors that may result in a false positive flammability poten
tial.

Note 2; Wamini;—Phosgene, an extremely toxic gas. is a combus- 
uon product of halogenated compounds burned in air.

13.5 Shut off the gas burner when not in use. Extinguish a
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burning sample by setting an aluminum weighing boat or 
watchglass atop the one containing the burning sample, (or 
invert a spoutless beaker over the sample container and all). 
Use of tongs or high temperature gloves or mittens may be 
necessary to handle the equipment

14.6 Thermometer.
IS. Procedure

TEST METHOD B—EXPOSURE TO SPARK SOURCE

14. Apparatus
14.1 Oven Gloves.
14.2 Film Lighter, the type typically used to light an 

air/acetylene torch is required.
14.3 Disposable 250-mL Beaker, of plastic is required.
14.4 Watchglass, 100 mm.
14.5 Metal Vessel (with lid), of adequate depth and 

diameter to contain beaker and watchglass is needed.

15.1 Place approximately 100 mL of the representative 
sample of the material to be tested into the plastic beaker (see 
7.3).

15.2 Place the plastic beaker in the steel vessel, cover the 
beaker with the watchglass. and allow to stand at ambient 
conditions for 5 min.

15.3 Record the ambient temperature.
15.4 Remove the watchglass, place the igniter immedi. 

ately above the waste and strike it several times to produce 
sparks.

15.5 If the material does catch fire and burn, extinguish
the flames by immediately placing the lid on the steel vessel 
thus smothering the fire and report as positive flammabilii\ 
potential j
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STANDARD OPERATING PROCEDURE 
WASTE SAMPLING

This section describes in detail the procedures that is to be 
followed for sampling the containers of spent organic solvents.

1. SAFETY CONSIDERATIONS

- proper ventilation and dermal protection is provided for the 
sampling operation

- any built-up pressure within a container is slowly released by gently 
cracking the bung

SAMPLING EQUIPMENT

follows:
Materials and equipment required for sampling are as

1) 1 oz. narrow-mouth glass bottle with polyethylene-lined closure.
2) sample label.
3) 4-foot by 3/4 inch ID sampling thief.
4) bung wrench (non-sparking).
5) packing slip and chain-of-custody form (for off-site analyses).

DRUM SAMPLING

3.1 Discrete Liquid Concentrated Waste Samples

The following procedure shall be adhered to during the
sampling of individual drums.

1) Remove bung using non-sparking bung wrench.
2) Slowly insert thief to the bottom of the drum or until a solid 

layer is encountered. About one foot of glass thief should extend 
above the drum.

3) Allow the waste in the drum to reach its natural level in the 
thief.

4) Cap the top of the thief with gloved thumb.



5) Carefully remove the thief from the drum and insert the 
uncapped end in a graduated beaker.

6) Gently pour appropriate sample volume into sample jar
7) Label sample.

The following procedures shall be adhered to during the
sampling of bulk waste shipments.

1) Open access chamber into tanker truck.
2) Slowly insert thief to the bottom of the waste.
3) Allow the waste in the tanker to reach its natural level in the 

thief.
4) Cap the top of the thief with gloved thumb.
5) Carefully remove the thief from the tanker and insert the 

uncapped end in a graduated beaker.
6) Gently pour appropriate sample volume into sample jar.
7) Label sample.

3..2 Composite Sampling

The following procedure shall be adhered to during
composite sampling. A maximum of ten drums may be composited.
Only drums of the same waste type from the same generator may be
composited.

1) Collect a drum sample from each drum according to the 
procedure described above.

2) Place sample from each drum to be composited into the same 
graduated beaker.

3) Mix entire composite gently and pour appropriate sample 
volume into sample jars.

4) Label sample.

4. CHABSr-OF-CUSTODY

For all analysis conducted off-Site, a chain-of-custody form 
(sample attached) shall be completed.
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UST OF PROCESS EQUIPMENT

I.D. No. Equipment Name Description

1.

2.

3.

Generator

Air Compressor 

20,000 gal. Product Tank

Clayton Model E-lOO Steam Generator. Unit 
bums natural gas to produce steam at the rate of 
3450 Ibs./hr. at 100 psig.

20,000 gallon carbon steel storage tank 
for storage of 1,1,1 Trichloroethane.

4.

5.

6.

12.

13.

14.

15.

10,000 gal. Product Tank

4,500 gal. Product Tank

4,500 gal. Product Tank

10 A/B 2 - 600 gal. Receiver Tanks

2,300 gal. Hazardous Waste tank 
storage tank

350 gal. Detrex Still

350 gal. Detrex Still

DCI Still

16 A/B Drying Columns

10,000 gallon carbon steel storage tank 
for storage of Trichloroethylene

4,500 gallon carbon steel storage tank for 
storage of Perchloroethylene.

4,500 gallon carbon steel storage tank 
for storage of Trichloroethylene

Used for receiving product from Detrex stills. 
(Operated at atm. pressure).

2300 gallon carbon steel storage tank used for 
storage of FOOl or F002 material prior to 
processing

Detrex Model S-350. Used for recovering 
chlorinated solvents from spent solvents from 
degreasing operations (FOOl material) via 
distillation. This unit can process 
approximately 2,000 gallons/day.

Detrex Model S-6(X). Used for recovering 
chlorinated solvents from spent solvents from 
degreasing operations (FOOl material) via 
distillation. TTiis unit can process 
approximately 2,000 gallons/day.

DCI Model Dyna-1-100 Solvent Recovery Still. 
Used to recover chlorinated solvents from still 
bottoms from recovery of same (F002 material) 
via live steam injection. This unit can process 
approximately 100 gallons p>er hour.

Detrex Dual Column Drier. Used to remove 
water from recovered product (solvent) via 
adsorption.
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UST OF PROCESS EQUIPMENT

I.D. No. Equipment Name Description

21.

22.

24.

25.

26

27.

5,000 gal. Still Bottom Tank

2,500 gal. Holding Tank

4,500 gal. 1,1,1 Trichloroethane

4,500 gal. Hazardous Waste Storage 
Tank

DCI Still

28.

3,000 gal. Holding Tank

SVRM - Carbon Absorption Unit 

Drum Filling Station

Product Blending Vessel

5.000 gallon carbon steel storage tank. Used for 
temporary accumulation of still bottoms from 
recovery of chlorinated solvents (F002 
material).

2.500 gallon 316 stainless steel storage tank 
used for storage of reclaimed solvent.

4.500 gallon carbon steel storage tank for 
storage of 1,1,1 Trichloroethane.

4,500 gallon carbon steel storage tank used for 
temporary storage of FOOl or F002 material 
prior to being processed by Detrex stills.

DCI Model Dyna-1-500 Solvent Recovery Still. 
Used to recover chlorinated solvents from still 
bottoms from recovery of same (F002 material) 
via live steam injection. This unit can process 
approximately 500 gallons per hour.

3.000 gallon 316 stainless steel storage tank 
used for storage of reclaimed solvent.

Product Drumming Station, Used for filling 
55-gallon drums with product. Unit can fill 
approximately 30 drums per hour and is 
operated as necessary.

550 gallon carbon steel vessel utilized for 
product blending.
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UST OF PROCESS EQUIPMENT

LD. No. Equipment Name Description

1.

2.

3.

Generator

Air Compressor 

20,000 gal. Product Tank

Clayton Model E-lOO Steam Generator. Unit 
burtrs natural gas to produce steam at the rate of 
3450 Ibs./hr. at 100 psig.

20,000 gallon carbon steel storage tank 
for storage of 1,1,1 Trichloroethane.

4.

5.

6.

12.

15.

10,000 gal. Product Tank

4,500 gal. Product Tank

4,500 gal. Product Tank

10 A/B 2 - 600 gal. Receiver Tanks

2,300 gal. Hazardous Waste tank 
storage tank

350 gal. Detrex Still

350 gal. Detrex Still

DCI Still

16 A/B Drying Columns

10,000 gallon carbon steel storage tank 
for storage of Trichloroethylene

4,500 gallon carbon steel storage tank for 
storage of Perchloroethylene.

4,500 gallon carbon steel storage tank 
for storage of Trichloroethylene

Used for receiving product from Detrex stills. 
(Operated at atm. pressure).

2,300 gallon carbon steel storage tank used for 
storage of FOOl or F002 material prior to 
processing

Detrex Model S-350. Used for recovering 
chlorinated solvents from spent solvents from 
degreasing operations (FOOl material) via 
distillation. This unit can process 
approximately 2,(XX) gallons/day.

Detrex Model S-600. Used for recovering 
chlorinated solvents from sf>ent solvents from 
degreasing operations (FOOl material) via 
distillation. This unit can process 
approximately 2,000 gallons/day.

DCI Model Dyna-1-100 Solvent Recovery Still. 
Used to recover chlorinated solvents from still 
bottoms from recovery of same (F002 material) 
via live steam injection. This unit can process 
approximately 100 gallons per hour.

Detrex Dual Column Drier. Used to remove 
water from recovered product (solvent) via 
adsorption.
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UST OF PROCESS EQUIPMENT

I.D. No. Equipment Name Description

21.

22.

24.

25.

26

27.

5,000 gal. Still Bottom Tank

2,500 gal. Holding Tank

4,500 gal. 1,1,1 Trichloroethane

4,500 gal. Hazardous Waste Storage 
Tank

DCI Still

28.

3,000 gal. Holding Tank

SVRM - Carbon Absorption Unit 

Drum Filling Station

Product Blending Vessel

5.000 gallon carbon steel storage tank. Used for 
temporaiy accumulation of still bottoms from 
recovery of chlorinated solvents (F002 
material).

2.500 gallon 316 stainless steel storage tank 
used for storage of reclaimed solvent.

4.500 gallon carbon steel storage tank for 
storage of 1,1,1 Trichloroethane.

4,500 gallon carbon steel storage tank used for 
temporary storage of FOOl or F002 material 
prior to being processed by Detrex stills.

DCI Model D5ma-l-500 Solvent Recovery Still. 
Used to recover chlorinated solvents from still 
bottoms from recovery of same (F002 material) 
via live steam injection. This unit can process 
approximately 500 gallons per hour.

3.000 gallon 316 stainless steel storage tank 
used for storage of reclaimed solvent.

Product Drumming Station. Used for filling 
55-gallon drums with product. Unit can fill 
approximately 30 drums per hour and is 
operated as necessary.

550 gallon carbon steel vessel utilized for 
product blending.
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SECTION D

PROCESS INFORMATION

This section provides specific process information for the 
hazardous waste container and tank storage areas at the Detrex Corporation 
facility in Detroit, Michigan. The details are provided pursuant to Michigan 
Act 64 Rule 299.9504(1)(g), (2), and (3) which incorporates by reference 
40 CFR §270.15 and 16. The applicable section(s) of the federal regulations 
(40 CFR) is referenced where applicable.

The hazardous waste management operations include 
container storage and tank storage. Wastes are received in containers or bulk 
shipments. The wastes are processed through the recovery (recycling) system 
which primarily consists of distillation followed by drying. The recovered 
solvent product is drummed or stored in product tanks for re-sale and the 
still bottoms remaining after distillation are transferred to a 5,000 gallon 
generator accumulation tank. The still bottoms are accumulated for less than 
90 days prior to shipment off site to a permitted facility.

A facility plan is presented in Attachment D-1. This 
drawing locates all process operational units within the building. A map key 
is provided which cross-references identification numbers on the plan to the 
appropriate equipment identification. Attachment D-2 provides copies of 
available engineering plans for the facility. The building was apparently 
constructed in 1946 and has been occupied by Detrex since 1966. Within 
Attachment D-2 are the following:

1) A Plan of Survey prepared by Warner, Cantrell and Padmos, Inc. This 
survey plan shows an accurate layout of the facility. The survey plan 
also provides several structural details in cross-section view to 
illustrate secondary containment features;

2) New Gold Shield Reclamation Addition, prepared by Detrex 
Corporation provides some engineering details from a 1966 renovation 
which provided new office space at the southwest comer of the 
building and a new product storage tank pad; and

3) An engineering certification of the above-referenced plans as well as 
the tank drawings provided in Attachment D-6.
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D-1 CONTAINERS [40 CFR §270.15]

Hazardous wastes that are received at the Detrex solvent 
recovery facility in DOT-approved containers (typically 55-gallon drums) are 
placed in a hazardous waste container storage area prior to recycling. The 
location of the container storage area is shown in Attachment D-1. An 
additional container storage area is present in the facility, however, only 
virgin solvent products are stored in this area.

The hazardous waste container storage area is delineated 
by yellow lines painted on the concrete floor. In addition, each container is 
labelled according to its contents and manifest information. Only containers 
of the same type of waste (i.e. Perchloroethylene) are stored in the same row. 
Product labels are completely different to distinguish between product and 
hazardous waste containers.

D-la(l) Description of Containers [40 CFR §264.171 and .172]

Virgin solvent is sold by Detrex Corporation to customers 
in new 16 or 18 gauge, DOT 17E, 55-gallon drums or other DOT-approved 
containers. When the solvent is returned to Detrex in waste form, it is 
usually returned in the original container in which the virgin material was 
shipped. If it is not returned in the original container, it must be returned in 
a container which meets the following:

1. Not have any leaks;

2. Not have excessive corrosion or rust build up which could, upon 
handling, become a leak;

3. Not be excessively dented such that the usable volume is less than the 
nominal capacity of the container (i.e. 55 gallons for 55-gallon drums);

4. Be properly sealed with suitable bung;

5. Be properly labelled and manifested; and

6. Meet other appropriate DOT requirements for shipment of hazardous 
material and/or hazardous wastes.

Since Detrex delivers virgin solvents to customers in its 
own trucks, it is common practice to pick up the waste material at the same



Date: 09/03/91 
Revision: 91-2 
Page: D-6

time. Detrex they are able to check each container to see that the criteria 
outlined above are met. Containers not meeting this criteria are not accepted.

If waste containers are received at the facility by other than 
Detrex's truck, the drums are inspected upon arrival, to ensure their 
conformance with the above listed requirements.

While stored at the facility, should a container incur a 
breach of integrity, they thereof will be immediately transferred to a container 
in good condition.

While stored at the Detrex facility, all hazardous waste 
containers are properly labelled.

D-la(2) Container Management Practice [40 CFR §264.173]

To ensure that no spillage of hazardous waste material 
occurs in shipment from a customer facility to the Detrex facility or within 
the Detrex facility, all containers must meet the requirements specified 
previously. The containers remain tightly sealed during storage in the 
container storage area and are opened only when the waste material is to be 
tested or being transferred to the process equipment.

Drums are stored in the vertical position and are situated 
in rows with a minimum 2 1/2-foot aisle space to allow for inspection. If 
necessary, drums are stacked up two layers high. Each row of drums is placed 
on wooden pallets to elevate the drums off the floor. Attachment D-3 
provides a facility plan illustrating typical container storage arrangement 
under maximum inventory. Actual storage varies depending on inventory 
size and waste type. Attachment D-3 also illustrates a cross-sectional view of a 
row showing typical stacking arrangement. Should other types of 
DOT-approved containers to accepted for storage, they will also be placed on 
wooden pallets and aisle space shall be maintained.

Drums are transferred within the building by a forklift 
with a drum handling attachment. Hand drum trucks may also be used to 
transport drums short distances. Other containers are typically transferred 
with the forklift.

There are no ignitable, reactive or incompatible hazardous 
wastes handled within the hazardous waste container storage area.
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Hazardous waste containers are distinguished from virgin 
product containers by proper hazardous waste labelling and segregation 
within the facility. Hazardous wastes are labelled in order to identify the 
contents to ensure proper transfer to the recycling operational system as each 
waste type is processed separately. Only properly manifested containers are 
accepted at the Detrex facility, liie manifest system complies with 

Rule 299.9608. Careful records are kept of all incoming hazardous wastes in 
accordance with Rule 299.9609 and biennial reporting is completed in 
accordance with Rule 299.9610. Section K of this Application provides 
additional details on manifesting and record keeping.

The following procedures are followed whenever Detrex 
is receiving and/or transporting hazardous wastes:

1) Detrex transports only properly manifested and labeled shipments of 
hazardous waste to its solvent recovery operation that are accompanied 
with appropriate land ban notification as well as other DOT required 
paperwork and meet the container condition requirements outlined in 
Section D-la(l);

2) Only halogenated solvents are accepted at the facility;

3) Shipments are recorded in the customer Hazardous Waste Shipment 
Ledger upon receipt at the facility;

4) A sample is taken from each container, per the waste analysis plan in 
Section C, for analysis;

5) The manifest is signed and dated only after approval from the 
laboratory based on completion of waste screening analysis. One copy 
of the signed manifest is given immediately to the transporter, if other 
than Detrex, one copy is returned to the waste generator within 30 days, 
and one copy is retained at the facility for a period of at least three years;

6) Containers are relabelled using Detrex labelling procedures;

7) Containers are stored in the properly designated, secured area.
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D-la(3) Secondary Containment System Design and Operation 
[40 CFR §270.15(a),(b), §264.175(a)]

D-la(3)(a) Requirement for the Base or Liner to Contain Liquids 
[40 CFR §270.15(a)(l), §264.175(b)(l)]

All containerized hazardous wastes are placed in the 
designated hazardous waste container storage area after being received on site. 
All process operations and the container storage area are located within a 
single enclosed building. The building floor, including the container storage 
and tank storage areas is constructed of concrete with peripheral concrete 
curbing to provide secondary containment in the reclamation area and the 
warehouse area. All doorways are diked with concrete ramps to maintain 
secondary containment while allowing for easy movement of equipment.
The container storage area and diked doorways are located on 
Attachment D-1. Structural drawings, presenting plan views, elevations, 
sections, supplementary views, and specifications on construction materials 
for the Eaton Avenue facility are presented in Attachment D-2.

The peripheral concrete curbing is coated with Surewall 
Surface Bonding Cement Coating. There are no floor drains or other such 
openings in the secondary containment area. All existing expansion joints 
and any cracks will be cleaned out, saw cut if necessary to provide a clean 
opening. Subsequently all expansion joints and any cracks will be filled with 
a compatible chemically resistant flexjoint sealant. The selected sealant will 
be installed in accordance with the manufacturer's specifications. The 
concrete slab and perimeter diking, with sealed joints, will serve as an 
impervious containment structure.

D-la(3)G3) Containment System Drainage
[40 CFR §270.15(a)(2), §264.175(b)(2)]

The containers within the container storage areas are 
placed on wooden pallets to elevate them off the concrete floor. Containers 
are also provided with adequate aisle space to allow for routine inspection. If 
an inspector discovers the presence of liquid, clean-up will be conducted 
immediately. If necessary, the forklift can be used to move containers in 
order to identify the leaking container(s) and to complete the necessary 
clean-up.
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D-la(3)(c) Containment System Capacity
[40 CFR §270.15(a)(3), §264.175(b)(3)]

The total capacity of the secondary containment system at 
the Detrex facility is approximately 25,301 gallons (see Attachment D-4 for 
calculation and certification). The maximum volume of hazardous waste 
stored at the facility is 13,750 gallons. Thus, even under maximum inventory 
conditions, secondary containment is far greater than the inventory.

D-la(3)(d) Control of Run-On [40 CFR §270.15(a)(4), §264.175(b)(4)]

Run-on into the containment system is eliminated by the 
building structure. All precipitation is controlled outside of the facility and 
drainage is promoted away from the building.

D-la(4) Removal of Liquids from Containment System 
[40 CFR §270.15(a)(5), §264.175(b)(5)]

Routine inspections for the presence of spilled or leaked 
materials within the secondary containment system are conducted. The 
inspection items and schedule are presented in Section F of this operating 
license application. As required, accumulated liquids are immediately 
collected from the secondary containment system.

Clean-up procedures, which may include notification of a 
spill clean-up firm, furnishing the clean-up aew with physical and/or 
chemical properties of waste and amount of waste released, shall be 
implemented.

a) Clean-up of released waste: The waste will be collected via use of
absorbent material for small spills. The collected material will then be 
placed in a DOT-approved container(s) and stored in a segregated area 
of the container storage area. The container(s) will be clearly labelled 
describing the source of the material. The material will subsequently 
be characterized as FOOl or F002 material based on the source of the 
spilled material. The material would then be transported to an off-site 
facility permitted to receive the material in accordance with all state 
and federal regulations. For large spills, the waste will be collected with 
a wet-vac or pump and placed into DOT-approved containers in the 
container storage area. The waste would be characterized based on the 
source of the spilled material and subsequently be reclaimed (recycled)
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on site. Residual material would be handled as described above for 
small spills.

Decontamination: Following clean-up with absorbent material, the 
affected area of the secondary containment area will be swept and all 
sweepings will be containerized and handled as identified above for 
small spills. The pad may be subsequently decontaminated by steam 
cleaning. Any wash waters generate will be collected in 
DOT-approv^ containers and transported off site for 

treatment/disposal at a permitted facility as described above unless the 
material meets the specifications for discharge in accordance with the 
facility's Detroit Water and Sewerage Department Wastewater 
Discharge Permit.
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potentially leaking material toward the perimeter of the tank where visual 
inspection would detect potential leakage.

D-2d Tank Operation [40 CFR §264.194]

With the recent redesignation of the two former process 
tanks as hazardous waste storage tanks, Detrex intends to operate the two 
tanks at less than their nominal capacity. The total tank storage design 
capacity of the Eaton Avenue facility is 5,500 gallons. The total nominal 
capacity of the two tanks is 6,800 gallons. Tank 12 will be operated at a storage 
capacity of 1,900 gallons and Tank 22 will be operated at a storage capacity of 
3,600 gallons.

A permanent painted marking has been placed on each 
tank and on the sight glass which provides level control. By visually 
ensuring the level in either tank does not rise above the marked level, Detrex 
will ensure the design capacity is not exceeded. The sight glass is inspected 
daily, at minimum, as well as at any time that material is being charged into 
the tanks.
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FEDERAL INSURANCE ADMINISTRATION 
(FIA) FLOOD MAP 

ATTACHMENT B-10 

KEY TO MAP 

500-Year Flood Boundary----

100-Year Flood Boundary----
' . : 

/ ' Zone Desi~n ations• With 
Date of Identificat ion 
e.g., 12/2/74 

100-Year Flood Boundary----

500-Yur Flood Boundary·----
. ~; . : 

Base Flood Elevation Li ne 
With Elevation In Feet•• 

---5 131--

Base Flood Elevatio n In Feet 
Wh~r~ Uniform Within Zon~•• 

IEL 987 ) 

Elevation Reference Mark RM7x 

River Mile • M1.5 

''Referenc~d to th~ N~tional Geodetic Ver tical Datum of 1929 

* EXPLANATION OF ZONE DESIGNATI ONS 

lONE EXP LANA TI ON 

A Area~ of 100-year flood; base flood elevations and 
nood hazard factors not determ ined. 

AO Areas of 100·year shallow flood ing where deptlls 
are be tween one (1) ond three (3) feet; ave ri'!'ge depths 
of inundation are shown, but no fl ood hazard factors 
are determined. 

At-1 AreH of 100-yur shallow flooding wher-e depths 
are between one (1 ) and three (3) feet; bas~ flood 
elev.~tions are shown, but no flood hazard factors 
are determined. 

A1·A30 Areas of lOO·year flood; base flood elevations and 
floo d hazard factors determined. 

A99 Are u of 100-year flood to be p1otected by flood 
protection system und~ r construr;:tion; base flood 
elevations and flood ha..tard fa~;wrs not determined. 

B Areas between lim its of the 1 OO·year flood and 500· 
year flood; or certain areas §ubject to 1 00-year flood
ing with a•oerage depths less than one (1) foot or whe re 
the contributing drainage area is less than one square 
mile; or areas protected by levees from the base flood . 
(Medium shading) 

C Areas of minimal flood ing. (No shading) 

D Areas of undetermined, but po;s ible, flood haurds. 

V Areas of 100-year coasta l flood with velocity (wave 
act ion) ; base flood el~:~· ~tions and flood hazard fac tors 
not determined. 

V1-V30 A1eas of 1 00-year coastal flood wilh velocity (wave 
action); base flood elh·atio ns and flood ha~ard fac to rs 
determined. 

NOH.S TO USER 

c ertain areas not In tne spectal 11ooa nazaru area~ \lOne~,., ano v 1 

may be prote1;ted by flood ~ontrol structures. 

Th is map is fo r flood insurance pu rpo~s only; it does not neces· 
sar ily show all areas subject to fluoding in the community or 
all planimetric features outside special flood h~7.ard Mea5. 

For adjoining map panels, st:e s~paro.t~ l y print~d Index To Ma p 
Panels. 

INITIAL I DENTIF I CATION; 

JULY 16, 1914 

FLOOD HAZARD BOUNDARY MAP REV ISIONS · 

F ESRUAR'Y 7. 19Hi 
\ 

FLOOD INSURANCE RATE MAP EFFECTIVE : 

JULY 2. 1981 

FLOOD I NSURANCE RATE M AP REV ISIONS 

Refer to the FLOOD INSURANCE RATE MAP EFFECTIVE 

date shown on this map to de termine when actuar ial rates apply to 

structures in the zones where ele.,.ations or depths ha\le been 

estab lished. 

To determine if flood in~urance is a¥ai labJe in this co mmunily, 
contact your in surance agent, or call the National Flood iraurance 
Program, at (800) 638·6620. -A .\ 
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NATIONAL FLOOD INSURANCE PROGRAM 

FLOOD INSURANCE RATE MAP 

CITY OF 

D ETROIT, 
MICHIGA N 
WAYNE COUNTY 

PANEL 5 OF 45 
(S t: E MAP I NDEX FOR PANELS NOT PAINTED) 
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Waste Management 
Division 

COMMUNITY·PANEL NUMBER 
260222 0005 B 

EFFECTIVE DATE: 
JULY 2, 1981 
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